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Abstract
Globalization, improvements in information and communications technologies, and
the COVID-19 outbreak have increased the prevalence of virtual work arrangements.
This change in the workforce presents both opportunities and challenges to employees
and their organizations, transforming how organizations operate and how workers
interact with each other. This shift to more virtual work has a high likelihood of
impacting other fundamental human motivations, such as the need to belong, which has
significant implications for an employee’s well-being and the broader organization’s
health. This study asks the question: How do collaborative technologies impact virtual
employee belonging? The study proposes a conceptual framework of virtual employee
belonging using the lens of belongingness theory and tests hypotheses by surveying
employees with varying degrees of virtuality to investigate how the use of collaborative
technologies impacts their sense of belonging. Results show that collaborative technology
use will buffer the adverse effect of virtuality on employees’ sense of belonging, which
has important implications for business practitioners managing virtual employees.
Keywords: virtual employee, well-being, belongingness theory, employee belonging,
collaborative technologies
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Chapter One: Introduction
1.1 Relevance of Topic
The idea that human beings need to form and maintain strong and stable interpersonal
relations is a familiar point in academic theory (Baumeister & Leary, 1995; Bowlby,
1969; Deci & Ryan, 1985; Maslow, 1968). For example, Maslow’s (1968) hierarchy of
needs ranked the need for “love and belongingness” in the middle of his motivational
hierarchy. Bowlby’s (1969) attachment theory argued for the need to form and maintain
relationships. Deci and Ryan (1985) argued in self-determination theory that humans
have three fundamental psychological needs: to feel connected to others (relatedness), to
have a sense of control over their behavior (autonomy), and to feel efficacious
(competence). Finally, Baumeister and Leary’s (1995) belongingness theory suggested
this interpersonal need is a combination of frequent interaction and persistent caring.
Belonging is a need “for frequent, nonaversive interactions within an ongoing
relational bond” (Baumeister & Leary, 1995, p. 497), which can significantly impact
people’s cognitions, emotions, and behaviors. Many definitions of belonging exist
(Strayhorn, 2018); however, generally, a sense of belonging refers to a feeling of
connectedness, that one matters to others (Rosenberg & McCullough, 1981). Definitions
also generally refer to “an individual’s sense of identification or positioning in relation to
a group” (Tovar & Simon, 2010, p. 212).
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Belonging is a fundamental human motivation; thus, it can influence a broad range of
human activities and behavior. Adverse health and well-being are linked to a lack of
belonging (Baumeister & Leary, 1995). Potential examples of ill effects exhibited by
socially deprived people may include signs of maladjustment or stress, behavioral or
psychological pathology, or health problems (Baumeister & Leary, 1995). Individuals
lacking strong social connections also may display a marked increase in goal-directed
activity to form relationships (Baumeister & Leary, 1995). Thus, employee
belongingness has other organizational implications, including employee compliance,
greater motivation, less conflict, greater job satisfaction, less attrition, better cohesion,
and improved well-being (Baldwin & Keefer, 2020; Kramer, 1991). Studies also have
shown that a lack of employee belonging can motivate self-defeating behaviors at work
(Blackhart et al., 2006), such as less helping and other prosocial behaviors (Thau et al.,
2007) as well as aggressiveness (Twenge et al., 2001).
1.1.1 The Changing Nature of Work
Employee belonging faces both challenges and opportunities due to changes in the
workforce. Globalization, improvements in information and communications
technologies (ICT) (Allen et al., 2015; Maynard et al., 2017), and the COVID-19
pandemic have increased the prevalence of virtual work arrangements.
Virtual employees often are called different names, such as dispersed, distributed,
remote, telecommuting, online, computer-based, non-collocated, and cross-site
employees. Other synonyms may include e-working, flex space, telework, coworking,
alternative work arrangements, or individualized work arrangements. These descriptions
are used interchangeably in the literature; however, this paper uses “virtual employee”
2

and “virtual teams.” Additionally, in this paper, “virtual” refers to hybrid and pure virtual
work settings. This paper focuses on the individual employee, but it also uses the terms
“group,” “unit,” and “team” interchangeably, where necessary.
The practice of virtual work involves work performed at any place (Murphy &
Tierney, 2020), anytime, using technology (Charalampous et al., 2019). Even before the
COVID-19 pandemic, virtual work arrangements had been on the rise for several years.
A 2016 survey from the Society for Human Resource Management (SHRM) reported that
60% of American companies offered employees telecommuting opportunities (SHRM,
2016). A recent MIT report found that 34.1% of Americans who previously worked in
person were working from home by April 2020 due to the COVID-19 pandemic
(Brynjolfsson et al., 2020), with a total of 95% of office workers working virtually 3-4
days per week during the pandemic (Global Workplace Analytics, 2021). These changes
to the nature of work also increase the need to maintain cohesion for dispersed employees
to reduce the risk of isolation (Abarca & Palos-Sanchez, 2020).
Additionally, new workforce trends—coined “the great resignation,” open-talent
ecosystem, the gig economy, and Facebook’s vision of the new metaverse—suggest that
the use of technology to communicate may be transforming the nature of work into
something new entirely, even after the impacts of COVID-19 flatten.
Concerning the recent phenomenon nicknamed the “great resignation,” the U.S.
Bureau of Labor Statistics reported that four million Americans resigned from their jobs
in July 2021. Employee resignations peaked in April 2021 and have remained abnormally
high since. Additionally, there have been record-breaking job vacancies since the end of
July 2021. (U.S. Bureau of Labor Statistics, 2021).
3

Open-talent marketplaces/ecosystems also are predicted to be the future of work.
“You’re seeing this kind of incredible upheaval in the marketplace and the control
of who has the power now, and the worker [vs.] company perspective. Now
workers have the power and they’re going to demand more. They’re going to
demand higher pay, they’re going to demand different working conditions,
working from home, remote working, working from Bali, wherever it is, they’re
going to want to work two or three jobs. They want to work when they want to
work, how they want to work” (Griffith, 2021).
An additional trend changing the nature of work is the gig economy. As part of the
gig economy, individuals provide on-demand services to customers and typically work as
a “free agent” as an independent contractor or in other short-term employment
arrangements. “The gig economy primarily occurs in two forms, “crowd work” and
“work-on-demand via apps.” “Crowd work” refers to virtual platforms, such as Amazon
Mechanical Turk, where an online marketplace offers the chance for workers to complete
ad hoc tasks. On the other hand, “work-on-demand via apps” is another online
marketplace, such as Uber; however, in this instance, the worker is available to complete
more traditional tasks, such as transportation (Murphy & Tierney, 2020). The prevalence
of this type of work is relatively low and often provides undependable pay (Michel &
Yukl, 2020). However, it is growing rapidly (Petriglieri et al., 2019). This work is
characterized by greater flexibility; thus, companies may experience greater volatility in
employment, leading to a weak organizational culture (Michel & Yukl, 2020).
Another notable change to the nature of work on the horizon is the metaverse.
Facebook, Inc. plans to create 10,000 technology jobs in the European Union over the
next five years to build a “metaverse,” a vision described as the successor to the mobile
internet. It is an “online realm where users engage with one another using technologies
including virtual and augmented reality” (Otto, 2021).
4

Despite some degree of virtuality in many organizations today (discussed further in
Chapter Two), most research has focused on traditional face-to-face environments
(Alsharo et al., 2017; Maynard et al., 2017). However, the little research that has been
done has shown that virtual environments amplify the benefits and downsides of
traditional work (Berry, 2011). Although research has begun to uncover some of the
unique characteristics of virtual employees, there is still a great deal to be learned.
Additionally, the research that has been done, is dated, and there is a need to collect new
data due to the radical impacts of the COVID-19 pandemic on the nature of work. There
has never been a more critical time for managers to consciously create conditions for
virtual employee well-being, with the success of the employee, the team, and even the
larger organization at stake.
1.2 Limitations of Existing Research
Although the nature of virtual work continues to evolve (Gilson et al., 2015), the
literature regarding virtual employee well-being has been relatively inconclusive (Gilson
et al., 2015). For example, limited research has shown that some virtual workers may feel
isolated or lonely (Bélanger et al., 2013), while others enjoy higher autonomy and
independence (Bélanger et al., 2013). However, well-being research has not been widely
integrated into virtual work arrangements (Gilson et al., 2015).
Additionally, the literature regarding virtual work might be associated with employee
well-being in opposing ways (Charalampous et al., 2019), and there is an overall need to
expand research coverage on virtual employee well-being. Research has shown that
virtual workers have higher job satisfaction, higher organizational commitment, and less
job-related stress (Kelliher & Anderson, 2010). Given that this research was completed
5

before technology allowed face-to-face communication (e.g. Zoom), it is crucial to
collect post-COVID-19 data. However, research has found that interactions with
colleagues can be challenging due to physical and temporal separation (Lautsch et al.,
2009). Thus, some workers claim to feel isolated and unable to share concerns with
colleagues (Mann & Holdsworth, 2003), translating into poor well-being and health
problems (Kompier et al., 2012). Spreitzer et al. (2017) found that virtual work
experiences depend on whether flexibility was created to further business goals (i.e.,
reduction of labor costs or increased agility) or was implemented because workers sought
arrangements to help with work-life balance or some combination of the two.
Recent literature has operationalized work-related well-being as either a primarily
affective state or a multidimensional construct (Van Horn et al., 2004). Widespread
empirical support exists for operationalizing workplace well-being as a multidimensional
concept, i.e., affective, social, cognitive, professional, and psychosomatic (Van Horn et
al., 2004). In summary, the literature has suggested that virtual employees will continue
being commonplace in the workplace going forward and that other multidimensional
social-psychological factors of employees, such as belonging, serve as essential
mechanisms for positive virtual employee well-being. However, some significant
limitations exist in the current literature (illustrated further in Appendix A) regarding the
explanation of virtual employee well-being. This study extends existing research in four
main ways by examining the following:
1) the social-psychological impact of virtual work (Sections 1.2.1 and 1.4),
2) the impact of collaborative technology use (Section 1.4.1),
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3) the impact of the context of virtual work, specifically in terms of a mandatory
virtual work requirement (Section 1.2.1), and
4) research design (Section 1.4.2).
1.2.1 Social-Psychological Impact
The social-psychological impact of employees working in virtual settings has been
mixed in academic literature (Gajendran & Harrison, 2007). For example, some virtual
workers might feel isolated and lonely (Yarberry & Sims, 2021), while others enjoy
greater autonomy and independence (Yarberry & Sims, 2021).
Belonging is considered a critical prerequisite for well-being (Baldwin & Keefer,
2020). A recent meta-analysis found evidence that belonging is associated with higher
life satisfaction and better physical and mental health (Holt-Lunstad et al., 2010).
Similarly, another study has linked belonging with improved subjective personal wellbeing (Le et al., 2018).
Consistent with the research about virtual employee well-being, many of the findings
related to virtual employee belonging seem contradictory (Fiol & O’Connor, 2005). For
example, while a virtual work arrangement likely poses a challenge to belonging because
of reduced physical interactions, employee communications through social media
platforms (Krancher et al., 2018) and corporate mobile applications have the potential to
strengthen employee belonging.
Despite its importance, belonging has not been heavily researched as a subset of the
virtual employee well-being literature. According to Gilson et al. (2015):
“[T]here has been limited research on the topic of well-being and whether well-being
is positively or negatively affected by working virtually. For instance, some [virtual
7

team] members may feel a sense of isolation and loneliness, whereas others might
relish the higher levels of autonomy and independence” (p. 1330).
Similarly, Spreitzer et al. (2017) recommended that future research related to virtual
work arrangements should explore “how organizations might work to strengthen
employee identification without threatening their desired flexibility and autonomy” (p.
491). In addition, belongingness, as a theoretical framework, has not been used in the
management literature to explain the various social-psychological dimensions that are
antecedents of virtual employee well-being. Accordingly, Appendix A summarizes
existing research about the social-psychological impacts of virtual work. Thus, this study
sought to understand how virtuality and the use of collaborative technologies impact
employee social-psychological impacts, including belonging.
Finally, previous research on virtual work arrangements has focused almost
exclusively on employees who opted into the arrangement by choice. Providing the
“organizational context and reasons for telecommuting, such as whether or not the
telecommuting is by employee choice . . . can help illuminate the boundary conditions of
research results” (Allen et al., 2015, p. 61). Therefore, the social-psychological and wellbeing impacts on those forced into mandatory virtual arrangements due to COVID-19
could be different (Kniffin et al., 2021). This study also sought to understand whether the
mandatory COVID-19 arrangements affected virtual employees’ sense of belonging.
1.3 Research Question
This study contributes to the academic literature by integrating disparate findings and
addressing the remaining theoretical gaps to build a conceptual framework for employee
belongingness in virtual settings. Specifically, this study sought to unpack the influence
8

of social-psychological factors and technologies on employee belonging in virtual
settings. Using the theoretical lens of belongingness theory (Baumeister & Leary, 1995),
this research fills the aforementioned theoretical gaps by asking: How do collaborative
technologies impact virtual employee belonging?
1.4 Theoretical Contributions
This research extends the virtual employee well-being literature by exploring how
virtual employee belonging and collaborative technologies can impact well-being
outcomes positively through the lens of belongingness theory research. As shown in
Appendix A, belongingness theory (Baumeister & Leary, 1995) is a novel framework in
the management literature used to explain belongingness as an antecedent of virtual
employee well-being. This study also expands upon the types of virtual work
arrangements, organizations, industries, skill levels, and contexts that have been used to
examine virtual workers.
1.4.1 Collaborative Technologies
Various terms are used to describe types of information and communications
technologies (ICT), including communications technologies (CT), collaborative
communications technologies (CCT), computer-mediated communications technologies,
groupware, group support systems (GSS), group decision support systems (GDSS),
computer-supported cooperative work (CSCW), collaborative communications
technologies, and e-collaboration. This study uses “information and communications
technologies” or “ICT” to refer to this collective group of communications technologies
interchangeably.

9

The use of information and communications technologies (ICT) to communicate is an
underlying assumption of virtual work. The literature to date has not linked the use of
various collaborative technologies directly to employee belonging. This study addresses
this gap by investigating the impact of collaborative technologies on virtual employee
belonging. A type of ICT includes collaborative technologies, which this study defines as
technologies that support team tasks and processes. This study measures collaborative
technology use by virtual teams by capturing the parallelism, transparency, and sociality
of the technology use. Parallelism measures the degree to which the technology used
enables group members to perform tasks in parallel within a shared framework.
Transparency is how the technology used makes individual group members’ work visible
and modifiable by other group members. Sociality looks at how the technology used
enables team members to build social relationships and knowledge networks (Sarker et
al., 2005).
1.4.2 Research Design
This study also addresses research design limitations in the virtual work literature by
surveying respondents working “beyond the boundary of the firm,” outside of the
traditional corporate hierarchy (Spreitzer et al., 2015), and those working across different
teams and organizations. Indeed, the literature has indicated that the study of modern
work needs to go beyond a “container view of organizations” (Winter et al., 2014)
because modern work extends beyond classic formal hierarchies.
Additionally, while research now uses fewer student groups for samples, the focus of
this research has remained on expert groups, including information technology
professionals, software developers, research and development, consulting, new product
10

development, and engineers. This trend raises research design questions regarding
whether previous research has been conducted on experts who work virtually or on
convenience samples. Therefore, the necessity of using virtual workers of various skill
levels is still an open question (Gilson et al., 2015).
Thus, this study electronically surveys individual full-time employees with varying
degrees of in-person, hybrid, and virtual employment arrangements about their
experiences and perceptions of the work environment. Contributions from this research
design include employees who do not work for the same organization or industry with
various skill levels. Admittedly, this call for research outside of the traditional
organization may lead to survey responses that are too diverse and may cause too much
variance in results (Wright, 2005).
1.5 Practical Contribution
Work and work relationships are changing, presenting both challenges and
opportunities to organizations. This research examines the influence of positive socialpsychological factors and collaborative technologies on virtual employee belonging.
Employee sense of belonging is part of a larger motivational framework (Maslow, 1968).
Thus, virtual work arrangements may have critical implications for how organizations
manage employees and their well-being, including organizational commitment, job
satisfaction, employee retention, and individual, team, and organizational performance.
Efforts to implement effective virtual work arrangements are likely to be beneficial,
as research has suggested that these work arrangements have spillover effects on the
employee, their workgroup, and their entire organization (Anderson et al., 2002).
Relatedly, the literature has supported the idea that organizations and managers of virtual
11

employees should monitor feelings of isolation, as they may be detrimental to their
virtual employees’ job satisfaction, well-being (Morganson et al., 2010), and performance
(Golden, Veiga, & Dino, 2008). Employees also should be educated about the potential
feelings of isolation when working virtually.
1.6 Organization of Study
This dissertation is organized into five chapters. Chapter Two includes a literature
review about virtual work arrangements, including definitions, statistics about the
prevalence, key research findings, advantages and challenges to organizations and
employees, including individual factors, and solutions sought to balance employee and
organizational interests. This study also introduces a conceptual framework illustrating
the hypothesized relationships between variables such as employee positive affect and
collaborative communications technologies, impacting virtual employees’ sense of
belonging.
Chapter Three details the methodology and design of this study. Chapter Three also
introduces the theoretical model used to hypothesize the aforementioned relationships.
This chapter also covers the research design, procedures, measures, and survey
instrument deployed to test the hypothesized relationships. Chapter Four provides a
summary of the quantitative analysis. Multiple linear regression was the statistical
method used to test the hypotheses. Chapter Five concludes with a discussion of results,
practical and theoretical implications, limitations, and suggested directions for future
research.
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Chapter Two: Literature Review and Research Model
2.1 Virtual Work Arrangements
As the literature has grown, so has the number of definitions of virtual work
arrangements, and there is no unified definition to date. “The common thread is that, over
time, more employees have been given the option, or sometimes the mandate, to work
away from the traditional, central office of the organization” (Bailey & Kurland, 2002;
Hill et al., 2003; Mokhtarian et al., 2005; Sullivan, 2003; Wilks & Billsberry, 2007).
Most definitions include the notion that these virtual work arrangements include
technology-mediated communication and cross several boundaries (Martins et al., 2004).
A literature review performed by Orhan (2017) found varying combinations of the
following dimensions to describe virtual teams: ICT, spatial dispersion, temporal
dispersion, and organizational dispersion. Since the COVID-19 pandemic, the lines have
continued to blur between the traditional home-office separation via virtual work.
Drastic changes to the nature of work have occurred with each generation entering the
workforce. Each new generation also has demanded new forms of flexibility (Perry et al.,
2020), partially attributed to prevalent downsizing practices over the last few decades
(Sparrow, 2000). Employees today are used to working in a state of flux, changing jobs
more frequently than they would like. Therefore, modern employees see themselves as
“managers of their own work lives” rather than identifying with an employing
organization (Parker et al., 2001). This identity shift has lessened the hold of employing
13

organizations in determining the structure of their workers’ lives (Parker et al., 2001).
Overall, modern workers tend to be less dependent on one traditional employer in many
respects.
Technology has been integrated into almost all everyday items (also called
“ubiquitous computing,” “internet of things,” or “everyware”), including the increased
use of ICT in the workplace. While ICT provides new modalities for workers to
communicate, researchers tend to disagree about whether ICT has improved the overall
richness of communication (Burke & Ng, 2006). Some researchers have found that
important social and emotional cues are relatively limited, leading to potential
misunderstandings (Lindebaum et al., 2018), and posit that ICT lacks the communication
richness available in face-to-face interactions (Martins et al., 2004). On the other hand,
some research has shown that virtual teams are more effective at brainstorming than faceto-face teams (DeRosa et al., 2007). Another study indicated that virtual team members
miss the creative benefits of frequent in-person interactions (Allen et al., 2015).
Regardless, ICT in the workplace continues to increase and evolve, which has improved
the relative richness of communication among virtual workers. ICT also has enabled 24/7
connections to work tasks, allowing many types of work from anywhere and at any time
(Burke & Ng, 2006) and fundamentally changing both communication and behaviors in
the workplace.
Additionally, knowledge workers have taken over many traditional, routine jobs
(Parker et al., 2001). There are more knowledge workers (a highly educated workforce)
than ever before (U.S. Bureau of Labor, n.d.). Knowledge workers do work that is
cognitively complex, collaborative, and more dependent on technology. Additionally,
14

knowledge workers typically prefer autonomy, do more conceptual work than tangible,
and expect continued training, development, salaries, and benefits. The retention of
knowledge workers is necessary because of their specialized skills (Michel & Yukl,
2020).
Due to the increase in knowledge workers, many workers no longer need to be
collocated, and virtual employees can perform tasks over electronic media (Murphy &
Tierney, 2020). Moreover, many individualized work arrangements have emerged as
workers negotiate “specialized deals to help them better manage demands in all domains
of life” (Liao et al., 2016). The expectation is that society, organizations, and workers
will continue to become increasingly integrated through ICT, allowing virtual
arrangements to be even more prevalent and effective in the future (Murphy & Tierney,
2020). On the other hand, some worry about the loss of organizational culture.
2.1.1 Prevalence and Statistics
This shift in business processes from a centralized location to a remote, often isolated,
location (home or another place away from coworkers) has been highly prevalent (Bell &
Kozlowski, 2002; Dulebohn & Hoch, 2017; Powell et al., 2004), leading to a large
number of virtual employees with new types of work patterns, relationships, and
decision-making styles. According to research, less than 50% of companies used any
virtual employees in 2000, but 66% had at least some virtual employees by 2012 (Gilson
et al., 2015). As of 2017, even before the COVID-19 pandemic forced many employees
to work from home, virtual work arrangements had increased by 140% over the prior ten
years (Global Workplace Analytics, 2017). Similarly, a 2017 Gallup study found that
31% of employees worked remotely 4-5 days per week, increasing 24% from the prior
15

year (Chokshi, 2017). Despite these increases, virtual work arrangements typically were
considered a privilege prior to the COVID-19 pandemic, which forced mandatory workfrom-home arrangements (Global Workplace Analytics, 2021; Kniffin et al., 2021). More
recently, an MIT report found that 34.1% of Americans who previously worked in person
were working from home by April 2020 due to the COVID-19 lockdowns (Brynjolfsson
et al., 2020), with a total of 95% of office workers working virtually 3-4 days per week
during the pandemic (Global Workplace Analytics, 2020).
Gartner (2020) predicted that these accelerated trends would continue past the
pandemic. Virtual work arrangements are likely to continue increasing as organizations
reduce costs by having fewer full-time employees and more virtual contractors (Spreitzer
et al., 2017). Indeed, a study of U.S. office workers found that 82% of workers indicated
they wanted to continue working remotely at least 2.5 days per week (Global Workplace
Analytics, 2020) when the pandemic threat was over. Only 3% of the U.S. workers
surveyed said they did not want to work remotely at all (Global Workplace Analytics,
2021). Despite its current prevalence, it is worth noting that virtual work arrangements
are still in their infancy.
Now that virtual work arrangements have become more widespread, many workers
value this arrangement. In a recent survey, after 6-months of working virtually due to the
COVID-19 pandemic, almost half of workers said they would not return to a job that does
not offer virtual work as an option, and 23% of workers “would take a pay cut of over
10% in order to work remotely,” (Owl Labs, 2020).
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2.2 Research on Virtual Work Arrangements
In the last 30-35 years, dramatic changes to the nature of work have impacted job
performance, the types of jobs available, and the relationships between workers and their
environments (Murphy & Tierney, 2020). This work evolution also has challenged
organizational theory and research because traditional factors may not apply or are less
effective when applied to a virtual working environment (Alsharo et al., 2017). Some
researchers have even claimed that these changes altered organizational structures, and
current conceptualizations of work may change dramatically or even cease to exist
(Chernyak-Hai & Rabenu, 2018; Sundararajan, 2016). For example, researchers
previously assumed that alternative work arrangements were chosen by workers only
when typical work arrangements were not available; however, more current research has
shown that many workers seek out virtual or alternative arrangements for the freedom
and flexibility they offer, as well as to do work that the workers perceive as more
meaningful (Spreitzer et al., 2017).
Despite the dramatic changes to the nature of work, it is important to point out that
these changes have not impacted all occupations. A large percentage of employees work
in sectors that have been insulated from many of these changes. Examples include small
businesses, which require skills and activities that are difficult to replace with technology,
such as manufacturing. Also, major changes to the work performed by the military,
police, and various protective services are not anticipated (Murphy & Tierney, 2020).
The literature has started to uncover the unique characteristics of virtual employees,
but we still do not know a lot about them (Fiol & O’Connor, 2005). Some traits of virtual
employees have been noted in the literature but not universally adopted, such as tending
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to have a shorter employment tenure (Martins et al., 2004). The literature has also
indicated that virtual employees are not tied to their organizations in the same ways as
face-to-face employees. (Murphy & Tierney, 2020). For example, recent employment
trends such as the great resignation and the gig economy (Murphy & Tierney, 2020) have
suggested that many employees are not tied to traditional employment arrangements
nearly as much as they once were.
As discussed throughout the following paragraphs, the proliferation of work-enabling
technology and virtual work arrangements has provided advantages and challenges to
both employees and their organizations (Coovert & Thompson, 2013). There also has
been much disagreement among researchers on whether ICT has had a positive impact on
employee attitudes, manifesting in increased motivation (Barney & Elias, 2010), or
whether flexible technologies have resulted in increased work hours and harm employee
attitude, such as with high levels of burnout (Deal et al., 2010).
2.2.1 Advantages of Virtual Work Arrangements
Virtual work arrangements are beneficial for both individuals and organizations
(Ludden, 2010), and the following paragraphs will provide an overview of these
advantages. The literature has cited many benefits that virtual work arrangements bring to
organizations, including increased diversity, business continuity, and cost savings.
Virtual employees also provide organizations with increased staffing flexibility and
responsiveness to meet market demands. This flexibility enables them to acquire the best
human resources, irrespective of space and time (Powell et al., 2004; Murphy & Tierney,
2020). Virtual work arrangements also reduce travel costs and allow teams to take
advantage of a 24-hour workday (Kirkman et al., 2012).
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According to a meta-analysis by Martin and MacDonnell (2012), organizations
experience improved productivity, retention, and commitment from virtual employees
compared to non-virtual employees. Other research also has cited higher morale and
reduced absenteeism (Breaugh & Farabee, 2012; Martin & MacDonnell, 2012).
2.2.1.1 Diversity. As a result of an increasingly global economy and the ability of
virtual workers to transcend time and space, organizations are increasingly diverse
(Javidan et al., 2006) regardless of applicant geographic limitations or disabilities
(Boudreau et al., 1998). Removing geographic limitations also can bring virtual
employees closer to customers. It is worth noting that this increase in diversity consists of
workers with different cultural relational norms (Levine et al., 2019). Relatedly, because
of differences in how various cultures approach work, such as classifying cultures as
relatively collectivists or individualists (Hofstede, 1984), virtual employees must be
aware of cultural differences to navigate the modern workplace effectively. Increased
diversity also can lead to better decision-making. “One clear benefit of using
interconnected technologies at work is the ability to crowdsource or solicit input from a
large number of people while completing a task or project” (White et al., 2020).
2.2.1.2 Business Continuity. Virtual work arrangements allow employees to continue
operations in a disaster. Before the COVID-19 pandemic, research and practice had
already identified virtual work arrangements as a disaster readiness strategy (Donnelly &
Proctor-Thomson, 2015). For over four decades, virtual work has been the cornerstone of
government and private sector disaster preparedness plans (Donnelly & ProctorThomson, 2015). For example, over 50,000 employees were displaced following a series
of earthquakes in Christchurch, New Zealand, between 2010 and 2012. Many
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organizations, including one government agency, turned to telework to ride out what
turned out to be a multi-year disruption (Guyot & Sawhill, 2020). Relatedly,
“during a record-breaking blizzard in 2010, the federal offices on the East Coast
were closed for six days. The U.S. Office of Personnel Management estimated the
loss of productivity from government workers at $100M a day; they later revised
that estimate to $70M to reflect the fact that some federal teleworkers were able to
continue working” (GTI, 2014).
The academic literature has also discussed several employee advantages associated
with virtual work arrangements, such as enhanced work-life balance, autonomy, and
productivity. These employee benefits of virtual work arrangements will be addressed in
the next several paragraphs.
2.2.1.3 Work-Life Balance. Employees want to work virtually for many reasons
(Allen et al., 2015; Rau & Hyland, 2002). Virtual work arrangements help workers
manage better in all domains of their lives, including childcare (Liao et al., 2016). Other
advantages include avoiding long commutes, reduced time and expenditures preparing
for work in the office environment (e.g., dressing up in professional attire), desiring more
variety in their environment, and avoiding contact with difficult people (Allen et al.,
2015; Bailey & Kurland, 2002; Hartig et al., 2007). The ability to work virtually also may
reduce the risk of employees working while sick, also called presenteeism (Johns, 2010).
2.2.1.4 Increased Productivity. Research has shown that virtual work arrangements
remove or reduce barriers to workplace success, including workplace distractions and
interruptions, physical and mental health problems, uncomfortable office temperatures,
feeling excluded or undervalued, or other overly restrictive or inefficient processes and
practices. The most common individual benefits of virtual work arrangements are higher
productivity, motivation, commitment, well-being, satisfaction, and reduced work
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interference with family (Gajendran & Harrison, 2007; Golden, 2006a; Golden & Veiga,
2005; Golden, Veiga, & Simsek, 2006; Kurland & Bailey, 1999). Indeed, some
professionals who perform complex tasks with little interaction are more productive
working virtually (Allen et al., 2014).
Additionally, individuals may save an estimated $4,000 per year on commuting and
other costs by working virtually half of the time (Breaugh & Farabee, 2012). These types
of benefits experienced by employees may also translate back to organizations “as
individuals reciprocate through their attitudes and efforts on the job and toward the
organization” (Golden & Veiga, 2008).
2.2.2 Challenges of Virtual Work Arrangements
Despite the many benefits of virtual employees and their increasing usage across
organizations, some legitimate challenges are associated with working in and managing
virtual teams. Some managers believe that virtual work can degrade a company’s culture
and damage team communication, collaboration, efficiency, and effectiveness (Tkaczyk,
2013). Managers and workers also are commonly concerned about onboarding and
training virtual workers (Tkaczyk, 2013). The challenges of virtual work arrangements
for both organizations and employees are covered in this section.
A well-known example of organizational trepidation toward virtual work was when
Yahoo CEO Marissa Mayer publicly discouraged employees from working virtually. A
memo explained that it was important for employees to work side by side to build a great
company (Tkaczyk, 2013). The COVID-19 pandemic accelerated the prevalence of
virtual work. Gartner (2020) predicted that these accelerated trends would continue past
the pandemic. However, research has indicated that the concerns with virtual work
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arrangements are not unfounded. Indeed, some research has found that the failure rate of
virtual teams is as high as 71%, which is a relatively higher failure rate than non-virtual
teams (Clark et al., 2019), and these findings conflict with some more recent research.
Organizational challenges include implementing and securing information technology,
management challenges, and legal complexities. The challenges of virtual work
arrangements from the organizational perspective are covered in the following few
paragraphs.
2.2.2.1 Information and Communications Technologies. The initial organizational
challenge for implementing any variation of virtual work is to have the necessary
enabling technologies in place. For many companies, the COVID-19 pandemic “upended
normal work routines” and accelerated the existing virtual work trends (Kniffin et al.,
2021, p. 65). However, as the previous business continuity examples described, the
pandemic did not create the initial need for virtual or online work (Donnelly & ProctorThomson, 2015). Companies that modernized their technology infrastructure before the
COVID-19 pandemic had fewer challenges shifting to remote work.
Employers also need to be concerned about information security and protect
information about the organization, its employees, and its customers. Unfortunately,
having dispersed employees and contractors using varying technologies makes
information security challenging (White et al., 2020). In addition to the threat of data
loss, cybersecurity threats also can disrupt internal workflows (Michel & Yukl, 2020).
2.2.2.2. Management Challenges. Managing by walking around is impossible when
workers are virtual; thus, virtual workers’ managers experience challenges different from
managing in person. It is no surprise that many employers were reluctant to allow virtual
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work arrangements prior to COVID-19. This reluctance stemmed from “a perceived lack
of control that employers would have over employees who were out of sight and reach”
(Kniffin et al., 2021, p.66). Some of the potential management challenges include
allowing for increased employee autonomy, having the right amount of communication,
setting expectations, and in some cases, shifting management focus from time spent on
tasks to work completed (Michel & Yukl, 2020). To further complicate matters, ICT has
created new opportunities for workers to engage in counterproductive work behaviors
like cyber-loafing, cyber-sabotage, and cyber-theft (Hoffman et al., 2020).
Because of these management challenges, it also is not surprising that new types of
surveillance and performance monitoring of virtual work arrangements have emerged,
even before the COVID-19 pandemic (Kniffin et al., 2021; Michel & Yukl, 2020).
Typical forms of employee monitoring include surveillance cameras, computer
monitoring, Internet monitoring, radio-frequency identification (RFID) access badges,
GPS trackers, and sociometric sensors (i.e., wearable IoT devices that can monitor faceto-face interactions, conversation times, proximity to others, and physical activity levels)
(American Management Association, 2008; Bhave et al., 2020). In addition,
videoconferencing has provided an opportunity for “virtual sight lines” (Kniffin et al.,
2021) since many virtual employees do not have daily contact with their managers.
However, evidence has shown that this monitoring can lead to increased employeeperceived stress and lack of privacy (Kniffin et al., 2021) and can even lower creativity
among some employees (Nell et al., 2021).
2.2.2.3. Legal Complexities. In the United States, remote employees often cause
additional legal complexity for companies. For instance, there have been legal challenges
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related to virtual employees concerning time tracking and compliance with wage and
hour laws (Hanvey, 2018).
“Employers sacrifice some of their ability to closely monitor employee
timekeeping practices when employees work in more autonomous work settings.
For example, monitoring the activities of remote employees is far more
challenging than monitoring employees in the same physical workspace as their
supervisor” (Hanvey & Sady, 2020, p. 161).
Additionally, while company-issued laptops and smartphones can present an opportunity
for off-the-clock work, they also risk noncompliance with wage and hour laws.
Additionally, there are many legal disputes about worker classification (i.e., employee
or another variation of work arrangement, such as an independent contractor). Alternative
work arrangements reflecting new and innovative staffing models increasingly replace
the traditional relationship between a full-time employee and a single employer.
Manifestations of the new work model’s emergence include the gig economy and other
on-demand, contingent, or temporary workers (Hanvey & Sady, 2020). One of the
reasons that compliance with the independent contractor classification is complex is
because the U.S. Department of Labor, other federal agencies such as the Internal
Revenue Service, and states, such as California, have published separate guidance on
how to determine if a worker is an employee or a contractor (U.S. Department of Labor,
2014). Companies also have to work through the legal complexities of complying with
different laws in each remote worker’s location (i.e., many states have versions of the
federal equal employment opportunity [EEO] laws) (Gutman et al., 2010). Companies
have a significant financial motivation to comply with these laws, as it is not uncommon
for settlements or judgments to exceed millions of dollars (Maatman, 2019).

24

Another legal complexity includes establishing taxation residency for virtual employees
whose work from home crosses borders (Schneider, 2021). Taxation residency can be
both ambiguous and contentious for remote workers who cross borders, particularly if the
home state and work states do not have reciprocity agreements.
“Remote working can raise both residency and nonresident allocation issues. Is a
New Jersey resident who used to work in Manhattan, but now works from home,
subject to tax by New York? Is a Philadelphia resident who has relocated to a
Florida beach home able to stop Pennsylvania payroll withholdings?” (Schneider,
2021, p. 26).
In the United States, employers must comply with the Occupational Safety and
Health Administration (OSHA) safety and health standards. This jurisdiction includes the
health and safety of virtual employees.
“Even when the workplace is in a designated area in an employee’s home, the
employer retains some degree of control over the conditions of the ‘work-athome’ agreement. . . Employers should exercise reasonable diligence to identify
in advance the possible hazards associated with particular home work
assignments, and should provide the necessary protection through training,
personal protective equipment, or other controls appropriate to reduce or
eliminate the hazard” (Levenstein, 2000, p. 367).
Compliance may even necessitate that employers conduct on-site visits to reduce safety
or health problems, a topic that can be controversial for both employees and
organizations alike.
Employees also experience challenges with virtual work arrangements. The literature
has detailed these challenges, including making human connections, advancement
potential, work creep, and workspace issues. The following paragraphs will discuss these
challenges associated with virtual work arrangements from the employee perspective.
2.2.2.4 Human Connections. Another challenge that arises from some virtual work
arrangements is the depersonalizing of the workplace. The virtual work design has
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somewhat limited workers in fulfilling the basic need for social connections (Deci &
Ryan, 2000; Perry et al., 2020). Related disadvantages of virtual work include lower
employee communication, loyalty, cohesion, trust, control, and commitment (Hoch &
Kozlowski, 2014; Gajendran & Harrison, 2007). Another challenge can include difficulty
accessing knowledge from resources in the office (Gajendran & Harrison, 2007; Golden
& Schoenleber, 2014; Peters & van der Lippe, 2007). Research also has found that virtual
teams have lower levels of engagement, lower shared responsibility, and increased
isolation and social distance between team members (Dulebohn & Hoch, 2017).
Research has shown that it is difficult to form strong bonds when working virtually
(Bartel et al., 2012). Physical dispersion and isolation make it less likely that virtual
employees identify as part of the same team (Cooper & Kurland, 2002; Orhan, 2017;
Stawnicza, 2015). “Because many tasks require the use of technology, employees often
feel obligated to stay connected to their digital networks throughout the working day,
meaning some employees lack in-person socialization” (White et al., 2020, p. 88). Social
isolation can lead to decreased performance and retention for those who do not get
enough face-to-face interaction or access rich forms of communications technology
(Golden, Veiga, & Dino, 2008). Employee loneliness also negatively impacts affective
commitment, affiliative behaviors, and performance (Ozcelik & Barsade, 2018).
Alternatively, organizations and remote employees may use social media to stay
connected and increase employee belonging (Krancher et al., 2018). However, research
also has found social media makes it more likely that people engage only with people like
themselves, forming their own “echo chambers,” just as we have seen recently in politics
(Garimella & Weber, 2017).
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2.2.2.5 Advancement Potential. The academic literature has not yet settled on
whether virtual work affects performance ratings and promotion potential. Some research
has shown that performance ratings can improve (Kossek et al., 2006; Lautsch et al.,
2009). In contrast, other research has shown that virtual workers (despite outperforming
their in-person peers) are half as likely to receive promotions (Bloom et al., 2015). One
argument is that remote workers do not build strong personal relationships with their
supervisors. Another related concern with virtual work is that lesser-experienced
employees may miss out on grooming than more-experienced employees if they are not
in the office.
2.2.2.6 Work Creep. Another challenge with virtual work arrangements is that they
threaten employee work-life balance. “Technology allows work and nonwork life to
creep into one another more easily” (Lumbreras & Campbell, 2020) and is particularly
challenging for virtual employees with children in the home. Thus, there is an increased
possibility that work will consume virtual employees’ lives. This trend blurs the lines
between work and home life, making employees feel obligated to complete projects at
locations and times otherwise reserved for leisure or familial activities. Employees in a
constantly connected workforce may feel stressed or burnt out, threatening employee
satisfaction and productivity (Allen et al., 2015; White et al., 2020).
Despite the challenges mentioned, it is worth noting that virtual work arrangements
are still in their infancy (discussed further in the earlier “Prevalence and Statistics”
section). A voluminous body of literature has suggested that virtual work arrangements
are beneficial when adequately managed (Neirotti et al., 2013). Success with virtual work
arrangements is more likely when the organization has a reason to do business in
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dispersed areas and when the job requirements fit well with virtual work (Neirotti et al.,
2013).
2.2.2.7 Workspace Issues. Before the COVID-19 pandemic, virtual work
arrangements were available primarily to employees who preferred that work
environment; however, the pandemic forced many employees into mandatory virtual
work arrangements (Kniffin et al., 2021). Many of these workers faced challenges such as
not having space in their homes to do work. Additionally, workers who live with others
face more challenges than workers who live alone because they must also navigate
around others who need space in the home (Kniffin et al., 2021).
2.2.3 Individual Differences
The literature has shown that individual employee differences matter when it comes
to the opportunities and challenges of virtual work arrangements. For example, Rothbard,
Phillips, and Dumas (2005) have shown that “segmentors” tend to perform better and
enjoy work when they have clear boundaries between work and nonwork. However,
“integrators” strive while toggling between different activities and boundaries.
Employees from each of these classifications may benefit from different adaptations to
address potential challenges in their virtual work routines. Segmentors who live with
others could potentially benefit from adaptations that enable them to tolerate nonworkrelated interruptions while working, and integrators could benefit from some mixing in
time and space.
Emotional stability (Perry et al., 2018), self-efficacy, and self-regulation are vital to
self-initiate structure in virtual work arrangements (Haines et al., 2002; Raghuram et al.,
2001; Workman et al., 2003). Additionally, those with a strong need for autonomy may
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thrive in virtual work arrangements (O’Neill et al., 2009), while those with high
affiliation motivation or a high need for achievement may not be as well suited (Haines et
al., 2002; O’Neill et al., 2009).
Individual differences among virtual employees also may necessitate that the
organization employs different training and development tactics. For example, virtual
workers living with others may have different routines than in-person workers living with
others. Similarly, authoritarian leaders may face different challenges in virtual settings
than participative leaders. These various categories of employees have different training
needs (Kniffin et al., 2021).
2.2.4 Striking a Balance
Kniffin et al. (2021) posited that as the world begins to recover from the COVID-19
shutdowns, organizations with virtual work arrangements need to strike a balance
between “an overly tight or loose culture, known as tight-loose ambidexterity” (Gelfand,
2019, as cited in Kniffin et al., 2021). Organizations would benefit from having “flexible
tightness—rules that bind employees together to prevent social isolation and loneliness,
accompanied by the right dose of looseness, which affords employees latitude and
autonomy where possible” (Kniffin et al., 2021, p. 71).
While hybrid and coworking arrangements have yet to receive much attention in the
organizational behavior literature, these arrangements may strike a balance to minimize
the challenges and maximize the benefits of flexible work arrangements (Perry et al.,
2020; Garrett et al., 2017; Kurland & Bailey, 1999; Petriglieri et al., 2019). The term
“hybrid-remote” has emerged to mean a combination of on-site and remote work (Global
Workplace Analytics, 2021). Coworking spaces are membership-based spaces where
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workers can work autonomously yet in the presence of others, which provides
opportunities for social connection (Petriglieri et al., 2019; Spreitzer et al., 2015).
Coworking spaces have grown exponentially. It is predicted that the number of
employees using these spaces will reach 5.1 million by 2022 (McBride, 2017). Academic
research about coworking spaces is limited in the management and organizational
behavior literature, except for Petriglieri et al. (2019) and Garrett et al. (2017). Both
agreed that coworking spaces might be highly beneficial in fostering identity, “which
may help in fostering positive emotions, a sense of purpose, and deep interpersonal
connections” (Perry et al., 2020). Spreitzer et al. (2015) recommended that workers join
coworking spaces as an individual strategy to work as part of a community. It may
behoove organizations and scholars to find the appropriate balance of flexibility. A good
balance of productivity and well-being may be around 15 hours per week. For example,
individuals who work virtually more than 15 hours per week may see a plateau and then
decreasing job satisfaction (Golden, 2006b; Golden & Veiga, 2005).
Similarly, recent studies have suggested that optimal benefits (engagement, avoidance
of distractions, and collaboration) may occur when workers are virtual 3 to 4 days per
week (Chokshi, 2017). Overall, recent research has shown that high-intensity virtual
work may cause concern and has considered whether these arrangements have gone too
far (Perry et al., 2020). Recent research has shown that most employers prefer a hybrid
virtual work model (U.S. Bureau of Labor Statistics, 2020).
In summary, the recent literature indicates that the nature of work has changed
dramatically, with COVID-19 accelerating this change further. The literature suggested
that virtual working arrangements offer both benefits and challenges to organizations and
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their employees, and hybrid working arrangements may optimize productivity and
relational considerations for dispersed employees. Additionally, the literature also
indicated that employee social-psychological factors, including belonging, are
antecedents of virtual employee well-being, underscoring the practical importance of this
topic for both organizations and employees. As previously mentioned, some critical
member social-phycological factors, such as belonging, have not been heavily researched
in the context of virtual work settings at all. The impact of various collaborative
technologies on virtual employee belonging also has not been researched. Therefore,
understanding the relationships between virtual employee collaboration, technology use,
and employee sense of belonging offers important contributions to the employee wellbeing literature and implications for managerial practice. These contributions are
increasingly significant due to the growing prevalence of virtual working arrangements.
2.3 Hypothesis Development
Some of the most contested issues across time are about belonging, so it is not
surprising that belonging is becoming a subject of interest across multiple disciplines
(Halse, 2018). However, the construct of belonging is still a relatively new theoretical
term (Youkhana, 2015). This study contributes to the virtual employee well-being
literature by looking at employee belonging through the lens of belongingness theory
(Baumeister & Leary, 1995).
2.3.1 Belongingness Theory
Belongingness theory (Baumeister & Leary, 1995) explains the human motivational
drive to form and maintain lasting, positive, and significant interpersonal relationships.
According to the theory, people form social attachments readily under most conditions
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and resist ending existing bonds. Belongingness has strong effects on emotions and
cognitive processes. Lack of attachment is linked to various ill effects on health,
adjustment, and well-being. According to belongingness theory, the need to belong
includes two main criteria: “First, people need frequent personal contacts or interactions
with the other person… Second, people need to perceive that there is an interpersonal
bond or relationship marked by stability, affective concern, and continuation into the
foreseeable future” (Baumeister & Leary, 1995, p. 500). In short, there are two aspects to
belongingness: (1) frequent interactions and (2) a context of concern and caring.
Professor Brené Brown differentiates between belonging and fitting in. “Fitting in is
about assessing a situation and becoming who you need to be to be accepted. Belonging,
on the other hand, doesn’t require us to change who we are; it requires us to be who we
are” (Brown, 2010, p. 232). In short, the desire to fit in is the opposite of belonging.
As previously mentioned, research has not explored the concept of belonging in
virtual work settings (see Appendix A). Academic literature has focused primarily on
employee affect and other correlated constructs to assess worker well-being, including
professional, social, cognitive, and psychosomatic dimensions (Van Horn et al., 2004).
This study asserts that the framework of the belongingness theory is a particularly wellsuited framework to expand our understanding of these social-psychological factors
impacting worker well-being because the construct of employee belonging also
significantly impacts cognitions, emotions, and behaviors similar to the multidimensional
worker well-being construct (i.e., affective, social, cognitive, professional, and
psychosomatic). In other words, the same factors may impact employee belonging and
well-being. Understanding virtual employee belonging will contribute to the literature on
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virtual employee well-being, as research has shown that belonging is a critical
prerequisite for well-being (Baldwin & Keefer, 2020).
2.3.2 Virtual Employee Positive Affect
As previously discussed, one of the requirements of belongingness theory is that
interactions must display persistent caring. “In general, the formation of social bonds is
associated with positive emotions” and “positive affect may in turn help solidify social
attachment” (Baumeister & Leary, 1995, pp. 505-506).
Positive affect is a construct in the behavioral science literature. Positive affect is “the
experience of pleasurable emotions, such as happiness, joy, excitement, enthusiasm,
calm, and contentment” (Pressman et al., 2019, p. 629). Positive affect has also been
positively correlated with several health and well-being outcomes, including reducing
stress, a longer life span, improved cardiovascular health, and better outcomes with
diseases like cancer and HIV (Pressman et al., 2019).
Virtuality “commonly refers to the percentage of communication that occurs via
various computer-mediated communications tools” (Spreitzer et al., 2017, p. 490).
Impaired communication quality is one of the reasons why creating positive affect, like
trust, among virtual employees is so tricky (Greenberg, Greenberg, & Antonucci, 2007).
Early computer-mediated communication research was based on social presence theory
(Short et al., 1976) and media-rich theory (Daft & Lengel, 1986). They theorized that
social cues (e.g., gestures, vocal inflections, and facial expressions) are lacking when
people are not physically present, leading to dysfunctional or problematic social
interaction. These theories posit that basic understanding between parties will be
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diminished because communication is less rich with less information via gestures, vocal
inflections, and facial expressions.
Research has shown that face-to-face communication is the most favorable context
for effective affect management (Hill et al., 2019) and points to the benefits of
introducing face-to-face meetings before virtual work (Hill et al., 2009). Hinds and
Bailey (2003) also found that a preventative measure for avoiding worker conflict was
having frequent face-to-face meetings. Consistently, Wilson et al. (2006) found that faceto-face interaction accelerates interpersonal emergent states, such as trust.
Research has found that employees working in virtual settings are more likely to
experience less positive affect (Greenberg, Greenberg, & Antonucci, 2007; Johnson et al.,
2009). Additionally, virtual workers with high negative affect may be more tempted to
express themselves with more hostility through virtual means than in person, where there
is no one to counterbalance them in ways that may be more positive (Hill et al., 2019).
Because of these sociotechnical conditions, Olson and Olson (2000) recommend that
some combination of face-to-face meetings and virtual work is a best practice.
Research has found that employees working in virtual settings are more likely to
experience less positive affect; therefore, this study hypothesizes:
Hypothesis 1: Virtuality is negatively related to employee positive affect.
2.3.3 Virtual Employee Sense of Belonging
As previously mentioned, according to belongingness theory, the positive affect from
interactions with other people matters because belongingness is more than mere
affiliation (Baumeister & Leary, 1995).
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“Ideally, these interactions would be affectively positive or pleasant, but it is
mainly important that the majority be free from conflict and negative affect. . . . to
satisfy the need to belong, the person must believe that the other cares about his or
her welfare and likes (or loves) him or her” (Baumeister & Leary, 1995, p. 500).
Frequent contact with others who are not supportive or indifferent does not promote
one’s general well-being and does not satisfy the need to belong. In fact, there is no
evidence that frequent interactions without an ongoing relationship offer even partial
satisfaction of the need to belong (Baumesiter & Leary, 1995).
Thus, many researchers interpret a person’s positive affective state as evidence that
the person feels accepted and belongs (Leary & Baumeister, 2000). In addition, there is a
large amount of correlational evidence that positive affect is linked with belonging (Erol
& Orth, 2017; Hirsch & Clark, 2019; Sasikala & Cecil, 2016; Shaver et al., 2016). These
studies show that positive affect boosts feelings of acceptance and belonging (Hirsch &
Clark, 2019). There are various ways to help increase virtual employee positive affect,
such as high-quality employee-supervisor relationships (Bono & Yoon, 2012). Because
employee positive affect is positively linked with belonging, we expect that the presence
of high positive affect among virtual employees will mediate the previously hypothesized
negative relationship between virtuality and belongingness. Therefore, this study
hypothesizes:
Hypothesis 2: Employee positive affect mediates the relationship between virtuality
and belongingness.
2.3.4 Moderating Role of Collaborative Technology Use
Based on belongingness theory and research related to virtual communication
(Marlow et al., 2017; Maruping & Agarwal, 2004), virtual employees’ high use of
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collaborative technologies should increase the virtuality-positive affect relationship
because it provides additional collaborative modalities for the employee to communicate
frequently, build trust, and interact. Whether virtual or face-to-face, communication
provides the fundamental building blocks with which various individuals collaborate,
make decisions, act, and ultimately achieve goals (Flanagin & Waldeck, 2004).
Communication is also fundamental to organizational socialization, including sensemaking and affiliation (Flanagin & Waldeck, 2004). In today’s technological era, ICT
plays a significant role in supporting goals by facilitating communication, coordination,
and collaboration between diverse members (Kutlu et al., 2021) across geographic,
temporal, and organizational boundaries (Orhan, 2017). “ICT is used for facilitating
exchanging documents, information, and ideas between team members, ranging from
standard applications like email or voicemail over online collaboration platforms to web
solutions” (Laumer et al., 2013; Shareef et al., 2016, as cited in Laumer & Maier, 2021,
p. 42).
A type of ICT are collaborative technologies, which this study defines as technologies
that support team tasks and processes. As discussed previously, this study measures
collaborative technology use by virtual teams by capturing the parallelism, transparency,
and sociality of the technology use. Parallelism measures the degree to which the
technology used enables group members to perform tasks in parallel within a shared
framework. Transparency is how the technology used makes individual group members’
work visible and modifiable by other group members. Sociality looks at how technology
enables members to build social relationships and knowledge networks (Sarker et al.,
2005).
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According to a meta-analysis by Morrison-Smith and Ruiz (2020), many studies have
examined the challenges of using technology in virtual settings to collaborate in several
narrow contexts. As discussed previously, past research related to social identity theory
and media-rich theory indicated that unless individuals regularly met face-to-face, they
would be unable to accomplish complex tasks (Maznevski & Chudoba, 2000). However,
more recent evidence has suggested that individuals can successfully collaborate with
little or no face-to-face interaction (Majchrzak et al., 2004; Malhotra et al., 2001) by
leveraging collaborative technologies to share their knowledge as well as integrate and
use others’ shared knowledge productively. Thus, successful remote work requires
communications tools that can best simulate face-to-face interactions and context (Allen
et al., 2015).
Highly virtual employees are less likely to establish interpersonal relationships due to
a relative inability to hold informal conversations, form a collective identity, establish
group norms, and feel a sense of belonging among members (Greenberg, Greenberg, et
al., 2007) without the use of collaborative technologies. Because of the additional
challenges experienced by virtual employees, research has suggested that collaborative
technologies positively impact processes, particularly communication (Alsharo et al.,
2017). Studies have consistently indicated that virtual employees can share relational
information using virtual tools (Adler, 1995; Chidambaram, 1996; Walther, 1995),
strengthening positive affective states such as trust (Jarvenpaa & Leidner, 1998; Marlow
et al., 2017). Affective states are strengthened because more social-emotional cues are
available to members using collaborative technologies, creating greater awareness in
communication and resulting in less ambiguity and uncertainty in interpersonal
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interactions (Greenberg, Ashton-James, et al., 2007; Hill et al., 2019; Tangirala & Alge,
2006).
Additionally, research has suggested that virtual workers can counterbalance social
isolation or other negative consequences by effectively using advanced collaborative
technologies to stay connected with colleagues (Lal et al., 2021; Sewell & Taskin, 2015),
forming a shared social identity, togetherness, or belongingness through virtual means
(Tajfel & Turner, 1986). Thus, the use of advanced collaborative technology satisfies the
belongingness theory requirement of frequent contact. For this reason, high collaborative
technology use is likely to moderate the negative relationship between virtuality and
employee positive affect compared to employees with low collaborative technology use.
Therefore, this study hypothesizes:
Hypothesis 3: Collaborative technology use moderates the relationship between
virtuality and employee positive affect, such that the negative virtuality-positive affect
relationship is weaker among employees with high collaborative technology use than
among employees with low collaborative technology use.
According to belongingness theory, in addition to positive affect, the frequency of
interactions among virtual employees also matters as “relationships characterized by
strong feelings of attachment, intimacy or commitment but lacking regular contact
[emphasis added] will also fail to satisfy the need to belong.” Extending this same logic,
the effect of virtuality on employee belonging via positive affect differs depending on the
level of collaborative technology use. Specifically, the effect of virtuality on employee
positive affect and/or the effect on employee belonging depends on the level of
collaborative technology use. Therefore, this study hypothesizes:
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Hypothesis 4: Collaborative technology use moderates the mediated relationship of
virtuality and belongingness via positive affect, such that the mediated relationship is
weaker in employees with high collaborative technology use than in employees with
low collaborative technology use.
2.3.5 Moderating Role of Mandatory Virtual Work Arrangements
The lockdowns during the COVID-19 pandemic forced many employees into
mandatory work arrangements (Global Workplace Analytics, 2021; Kniffin et al., 2021).
Previous research has indicated that providing the “organizational context and reasons for
telecommuting, such as whether or not the telecommuting is by employee choice . . . can
help illuminate the boundary conditions of research results” (Allen et al., 2015, p. 61).
Belongingness theory states that the positive affect in relationships needs to be mutual
and reciprocal for an individual to have a sense of belonging. Research has found that
voluntary virtual work arrangements may weaken the negative effect of virtuality on
employee positive affect (Kniffin et al., 2021). This raises the possibility that mandatory
virtual working relationships could strengthen the negative impact of virtuality on
employee positive affect. Thus, building on the logic of previous hypotheses and
belongingness theory, this study hypothesizes that working virtually in a mandatory
situation, rather than by employee choice, can reduce employee positive affect and
emotions even further. As previously discussed in-depth, according to belongingness
theory, workers’ positive affect and emotions directly impact their sense of
belongingness. Therefore, this study hypothesizes:
Hypothesis 5: Mandatory virtual work arrangements moderate the relationship
between virtuality and employee positive affect, such that the negative virtuality39

positive affect relationship is stronger among employees with mandatory virtual work
arrangements than among those without such mandatory requirements.
Building on the logic of the previous hypotheses and belongingness theory,
mandatory virtual working arrangements, like those instituted during the COVID-19
lockdowns, are likely to moderate the mediated relationship between virtuality and
employee positive affect, making the negative virtuality-positive affect relationships even
stronger as compared to employees without mandatory requirements. If the virtual
employees’ relationships do not meet the mutual positive affect requirement established
by belongingness theory (Baumeister & Leary, 1995), then the mandatory nature of the
virtual work arrangements may further reduce the employees’ sense of belonging.
Therefore, this study hypothesizes:
Hypothesis 6: Mandatory virtual work arrangements moderate the mediated
relationship of virtuality and belongingness via positive affect, such that the negative
mediated relationship is stronger among employees with mandatory virtual work
arrangements than among those without such mandatory requirements.
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Figure 1: Conceptual Framework Diagram

41

Chapter Three: Methodology
Chapter One summarized how this research fills theoretical gaps in the virtual
employee well-being literature by asking the question: How do collaborative technologies
impact virtual employee belonging? Chapter Two summarized the academic literature
about virtual work arrangements. Six hypotheses to test this research question and a
conceptual framework (Figure 1) were proposed using the lens of belongingness theory.
The hypotheses address the expected relationships and impact of employee positive
affect, mandatory virtual working arrangements, and collaborative technology use on
virtual employee belonging. This chapter provides information about the research design
and procedure used to test these hypotheses, including the sample, measures, and survey
instrument.
3.1 Research Design and Procedure
A quantitative approach was used to test the hypotheses in this study and explain the
role of collaborative technologies in facilitating virtual employee communication, and
other social-psychological factors, including positive employee affect and employee
belonging in virtual settings. The statistical analysis was performed via multiple linear
regression. Findings demonstrate the relationship between factors. The perceived
emotions from these communications are of most interest in this study, as this study does
not compare positive virtual employee affect to face-to-face employees.
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Because of the changing nature of work, there are recommendations that today’s
study of work needs to go beyond a “container view of organizations” (Winter et al.,
2014). (See literature review for additional discussion of this recommendation). Since
modern work extends beyond classic formal hierarchies, this study electronically
surveyed individual employees with varying degrees of in-person, hybrid, and virtual
employment arrangements regarding their experiences and perceptions of their work
environment. Individual employees in this sample did not work for the same organization
or even industry.
While online surveys provide convenience and access to distant or hard-to-contact
participants, they may include “uncertainty over the validity of the data and sampling
issues” (Wright, 2005). Admittedly, this call for research outside of one traditional
organization may lead to survey responses that are too diverse and may cause too much
variance in results (Wright, 2005). Future research using a sample from a single
organization will help validate the findings.
3.2 Sample
A sample of 435 individual employees surveyed was located through SurveyMonkey.
The sample consisted of full-time employees based in the United States and between 18
and 65 years old. Temporary employees and self-employed or freelance virtual workers
were not part of this sample because these employees often do not experience long-term
belonging to an organization or formal coworkers (Fersch, 2012). See Appendices B and
C for the survey and survey instrument, respectively.
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3.3 Human Subjects Research
According to federal regulations, the University of Denver (DU) Institutional Review
Board (IRB) determined that this project is exempt from IRB review. This exemption was
granted because it is an anonymous online survey design wherein the risks to human
subjects have been minimized. Information about this exemption is included in Appendix
D. The DU IRB granted this project exempt status with the use of informed consent
provided to all participants at the beginning of the survey (see Appendix B).
3.4 Measures
3.4.1 Dependent Variable
The dependent variable in this study was employees’ sense of belonging. A sense of
belonging is a multidimensional cognitive, affective, behavioral, and emotional state
reflecting self-reference with the virtual employee’s immediate team. The sense of
belonging variable is a self-reported construct that implies psychological oneness with
the virtual employee’s team. It was measured using an adapted General Belongingness
Scale (Malone et al., 2012). This 12-item instrument is rated on a 7-point Likert scale and
assesses an employee’s achieved belongingness. The scale has high reliability and
validity (Malone et al., 2012).
3.4.2 Independent Variable
The independent variable in this study measured the degree of virtuality, which is a
crucial construct across the literature (Abarca, Palos-Sanchez, & Rus-Arias, 2020).
Virtuality “commonly refers to the percentage of communication that occurs via various
computer-mediated communications tools” (Spreitzer et al., 2017, p. 490). Virtual
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employees can vary in their virtuality levels, and researchers have viewed virtuality as a
continuum characterized by virtuality dimensions (Foster et al., 2015). This study
measured the degree of virtuality as a continuous measure reflective of a self-reported
percentage of time the employee worked remotely in the past month.
3.4.3 Moderating Variable
One moderating variable in this study was “collaborative technology use,” which
measured the degree to which individual use of technology supports team processes by
capturing the technology’s parallelism, transparency, and sociality. It was measured using
a modified 6-item scale developed by Sarker et al. (2005) and Kipkosgei et al. (2020).
The scale is considered reliable and valid, with a Cronbach’s reliability coefficient of .77
(Sarker et al., 2005).
A second moderating variable in this study was whether participants had a
“mandatory virtual work arrangement.” This ordinal variable asked survey participants
whether their virtual work arrangement was voluntary or mandatory.
3.4.4 Mediating Variable
The mediating variable in this study was “employee positive affect.” This study
operationalized the construct of employee positive affect by using Watson et al.’s
(1988) Positive Affect Negative Affect Schedule (PANAS) scale. Participants ranked
themselves on a 5-point scale ranging from 1 (almost never) to 5 (very frequently)
regarding how frequently they felt several negative emotions, including afraid, scared,
jittery, irritable, guilty, and distressed.
“The scales are shown to be highly internally consistent, largely uncorrelated, and
stable at appropriate levels over a 2-month time period. Normative data and
45

factorial and external evidence of convergent and discriminant validity for the
scales are also presented” (Watson et al., 1988, p. 1063).
3.4.5 Control Variables
Demographic information, including gender, age, education, and income, was
collected. The participants’ years of work experience, company size (number of
employees), team size (number of employees), organizational tenure, team tenure, and
industry were used as control variables in the data analysis.
If applicable, participants were asked about the type of location (i.e., home,
coworking space, or another third place such as a coffee shop) where they typically work
in a virtual arrangement when away from a centralized office.
3.5 Quality Checks
Several checks were built into the survey instrument to ensure the quality of
responses, including reversed scoring (identified in italicized notes in Appendix B:
Survey Instrument) and questions that asked respondents to choose a particular answer to
verify attention.
Post-hoc quality checks included screening for response pattern indices and outlier
indices. Response pattern indices help to identify respondents who have responded too
consistently by examining the number of consecutive items for which a respondent has
indicated the same response option. “Excessive utilization of a single response option can
be considered an index of careless responding” (Meade, 2012, p. 440). Univariate outlier
analysis also assists in screening for extreme responses (Meade, 2012).
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Chapter Four: Analysis and Results
Chapter One summarized how this research fills theoretical gaps in the virtual
employee well-being literature by asking the question: How do collaborative technologies
impact virtual employee belonging? Chapter Two summarized the academic literature
about virtual work arrangements. Six hypotheses to test this research question and a
conceptual framework (Figure 1) were proposed using the lens of belongingness theory.
The hypotheses addressed the expected relationships and impact of employee positive
affect, mandatory virtual working arrangements, and collaborative technology use on
virtual employee belonging. Chapter Three summarized the methodology to test these
hypotheses, including the sample, measures, and survey instrument (Appendices B and
C). This chapter provides the analysis and results of testing the hypotheses.
4.1 Data Collection
4.1.1 Pilot Study
A small pilot study was conducted whereby the University of Denver Executive Ph.D.
cohort was asked to take the survey (10 participants). The pilot study revealed some
errors in the logic coding within the online survey design. These errors were corrected
prior to the broader deployment of the online survey.
An additional survey was deployed via SurveyMonkey in February 2022 and received
552 responses. However, it was noted in the final responses that the mean survey
completion time was approximately 5 minutes, with over 100 surveys completed in 1
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minute or less and a large number of responses that failed questions designed to screen
for attentiveness. Many responses with duplicate IP addresses also were identified.
Consistently, Cronbach’s alpha and average variance extracted (AVE) calculations
indicated concerns with reliability and validity. Because of these issues, it was assumed
that bot(s) completed the survey multiple times from the same IP address. Therefore, this
data set was deemed unusable, and it would be necessary for future survey deployments
to disqualify responses from duplicate IP addresses.
4.1.2 Sample and Procedure
Another online survey panel of individual employees was recruited through
SurveyMonkey from February 27, 2022, to March 8, 2022, this time excluding duplicate
IP addresses. Selection criteria included respondents within the United States between 18
and 65 who worked full-time. Registered SurveyMonkey Rewards App users who met
the selection criteria could see the participation opportunity and opt to participate
voluntarily. Responses from duplicate IP addresses were blocked. The Survey Monkey
Rewards App awards $0.25 per survey completed. Once participants reach a minimum $5
threshold, they can redeem for an Amazon gift card or donate funds to a selected charity.
Participants are not paid cash.
There was a total of 435 survey responses. One hundred five responses were
discarded because the survey was opened but not completed, resulting in a 76% (330 out
of 435) survey completion rate. Twenty-three respondents were disqualified because they
were under 18 or did not work full-time. Additionally, 96 responses were discarded
because participants indicated that they do not work as part of a team or said their team
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size was zero or one. Four responses were removed because participants indicated that
they do not use information and communications technologies (ICT) at work. Twentytwo of the completed survey responses were discarded due to quality checks. Four
responses were discarded because they selected incorrect responses in questions intended
to measure survey attentiveness; three were discarded due to inconsistencies in age,
organizational tenure, and years with their current team and thus deemed unreliable; and
six were removed because they indicated a team size of over 100, which was unlikely.
The mean survey duration was 13 minutes, and the median duration was 9 minutes;
therefore, nine survey responses completed in less than 5 minutes were removed. Overall,
the sample used in this study was N = 185 responses.
4.1.3 Reliability and Validity of Study Measures
The reliability and validity of the multidimensional constructs of belongingness,
positive affect, and collaborative technology use were assessed. The results are shown in
Table 1. Concerning Cronbach’s alpha, a generally accepted rule is that α of .6 to .7
indicates an acceptable level of reliability, and .8 or greater is a very good level (Serbetar
et al., 2016). Overall, all constructs had very good reliability ranging from .797 to .936.
Construct validity was assessed in Amos 25 by conducting an average variance
extracted (AVE) method (Fornell & Larcker, 1981). Results also are shown in Table 1.
To establish convergent validity, AVE values must be greater than .5. All the latent
constructs met this threshold, except for collaborative technology use, which had an AVE
value of .39. Since the low AVE value of collaborative technology use was of concern,
hypothesis testing was repeated with a reduced scale after excluding survey items 1, 2,
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and 4, which produced a (still low) AVE of .53. The results of hypothesis testing were
not different using this revised collaborative technology use scale, suggesting that the
measurement error of this variable did not affect hypothesis testing. To establish
discriminant validity, the square root of AVE must be greater than the correlation of the
latent variables. All variables met the threshold for discriminant validity.
Table 1: Cronbach’s Alpha, the Square Root of the Average Variance Extracted
(AVE) (in bold), and Correlations Between Constructs (off-diagonal)

Latent Constructs
A. Belongingness
B. Positive Affect
C. Collaborative Technology Use

α
.936
.932
.797

AVE
.58
.59
.39

Latent Constructs
A
B
C
.76
.5
.76
.36
.31
.65

4.1.4 Correlation Analysis
A Pearson correlation analysis was conducted. The results are shown in Table 2. A
notable result is that employee positive affect had a moderate positive relationship with
belongingness (r = .488, p =< .01). There were no strong relationships found between the
dependent variable, belongingness, and the control variables of age (r = -.025, p => .05),
gender (r = .161, p =< .05), education (r = -.014, p => .05), salary (r = -.036, p => .05),
work experience (r = .039, p => .05), organizational tenure (r = .023, p => .05),
organization size (r = -.130, p => .05), team tenure (r = .168, p =< .05), team size
(r = -.014, p => .05), virtual work location (r = -.015, p => .05), hired after the COVID19 lockdowns began in March 2020 (r = .131, p => .05), or industry (see Table 2 for a
full list of industry correlations). However, there were statistically significant correlations
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for the manufacturing industry (r = -.208, p =< .001) and the energy industry (r = -.285,
p =< .001).
Nevertheless, hypothesis testing was repeated with and without the significant control
variables (gender, team tenure, and the manufacturing and energy industries) to ensure
that the treatment of control variables did not affect the study’s findings (Becker et al.,
2016). The repeated analyses indicated that the findings from hypothesis testing remained
the same regardless of control variables. Therefore, findings from analyses are reported
with control variables omitted from the hypothesis testing in the subsequent sections.
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Table 2: Descriptive Statistics and Correlation
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4.1.5 Descriptive Statistics
A descriptive analysis also was conducted to assess the sample data. This section
summarizes participant demographics and variables used in the study. The range, mean,
and standard deviations are provided for variables measured at the interval level (see
Table 2). Frequencies are provided for categorical variables (Table 3).
A large majority of the participants, 41%, were in the 35-44 age range (76), 28% were
45-55 (52), 19.5% were 25-34 (36), approximately 11% were 56-65 (20), and .5% was
18-24 (1). The gender of participants was not evenly divided, with the sample including
72 males and 109 females (four respondents indicated that they were nonbinary or did not
respond).
Participants worked in various industries (see Table 3). The annual salary of
participants was predominately in the over $150,000 range (60%), followed by $100,000$150,000 (32%), $75,000-$99,999 (21%), $50,000-$74,999 (18%), $30,000-$49,999
(4.3%), and $15,000 or less (1.6%). Over half of the respondents worked for companies
with more than 1,001 employees. Of the rest of the respondents, 22.7% worked for
companies with over 10,000 employees, 22.7% with 1,000-5,000 employees, 11% with
201-500 employees, 9.7% with 51-200 employees, 8.6% with 11-50 employees, 8.1%
with 1-10 employees, and 7.6% with 501-1,000 employees.
In addition, 100% of participants had attended at least some college. It is noteworthy
to mention that screening out respondents who work independently within a department
or do not use ICT as part of their job shifted the sample’s demographics. These responses
included participants with high school educations and relatively lower salaries.
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Participants’ total work experience ranged from 1 year to 48 years, with a mean of
21.5 years. The number of years participants worked for their current company ranged
from less than one year to 38 years, with a mean of 6.4 years. The number of years
participants worked with their current team ranged from 1 year to 22 years, with a mean
of 3.7 years. Approximately 37% of the participants were hired into their current
positions after the COVID-19 lockdowns began in March 2020. The number of
employees in the participants’ teams ranged from 2 to 80, with 12.12 members per team.
When working virtually, 88.6% of respondents indicated that they work from home.

56

Table 3: Demographics
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4.1.6 Study Variables
The independent variable of the study was the degree of virtuality. This study
measured the degree of virtuality as a continuous measure reflective of a self-reported
percentage of time the employee worked remotely in the past month. Degree of virtuality
ranged from 0% to 100% (M = 65.93, SD = 38.84). The dependent variable of this study
was belongingness, which ranged from 13 to 60 (M = 51.94, SD = 9.258). The mediator
of the study was employee positive affect, which ranged from 10 to 50 (M = 33.12,
SD = 8.244). Moderating variables included collaborative technology use, which ranged
from 9 to 30 (M = 24.68, SD = 4.37), and whether there was a mandatory virtual work
arrangement. There were 51 (27.6%) mandatory virtual work arrangements.
4.2 Testing
A quantitative approach was used to test the hypotheses in this study and explain the
role of collaborative technologies in facilitating virtual employee communication, and
other social-psychological factors, including positive employee affect and employee
belonging in virtual settings. The statistical analysis was performed via multiple linear
regression.
4.2.1 Testing of Parametric Assumptions
Parametric assumptions were tested prior to conducting the regression testing,
including the assumptions of linearity, homoscedasticity, independence of observations,
multicollinearity, outlier detection, and normality (Field, 2018).
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Visual inspection of a scatterplot with virtuality as the independent variable and
belongingness as the dependent variable revealed a negative linear relationship between
the variables (see Figure 2).

Figure 2: Scatterplot with Fit Line (Belongingness by Virtuality)
The assumptions of linearity and homoscedasticity were assessed via visual
inspection of a scatterplot showing predicted vs. regression residuals (shown in Figure 3).
The scatterplot was random and did not reveal any patterns. The Durbin-Watson statistic
was 1.756, which is between 1.5 and 2.5, indicating independence of observations.
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Figure 3: Scatterplot of Predicted vs. Regression Residuals (Belongingness)
4.2.2 Results
Various regression tests were conducted to test the six hypotheses of this study, which
are discussed in further detail below. The predictor and moderating variables—degree of
virtuality, collaborative technology use, and mandatory virtual working arrangement—
were mean-centered prior to the regression analysis (Aiken et al., 1991) and simplified
the moderated mediation plotting (Edwards and Lambert, 2007). Figure 4 provides a
summary illustration of the statistical model with results.
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Figure 4: Statistical Model with Results

4.2.2.1 Hypothesis 1. Hypothesis 1 proposed that the degree of virtuality significantly
predicted a negative relationship with employee positive affect. Simple linear regression
was used to test Hypothesis 1. The regression results (Table 4) indicated that although the
degree of virtuality was negatively related to employee positive affect, the relationship
was insignificant (Step 1: B = -0.015, SE = 0.016, p = .338). Therefore, Hypothesis 1 was
not supported.
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Table 4: Regression Analysis Predicting Degree of Virtuality on Employee Positive Affect and Belonging
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4.2.2.2 Hypothesis 2. Hypothesis 2 proposed that employee positive affect mediated
the relationship between the degree of virtuality and employee belongingness. Results in
Table 4 indicate an insignificant first path from virtuality to positive affect (Step 1: B =
-.0015, SE = 0.016, p = .338) and a significant path from positive affect to employee
belongingness (Step 3: B = 0.465, SE = 0.075, p = .000), suggesting an overall
insignificant mediation effect. Still, a simple mediation analysis was conducted using
Andrew Hayes’ (2022) PROCESS macro for SPSS (version 4.0, model 4) to test
Hypothesis 2 formally. The PROCESS macro uses a bootstrapping procedure to
determine bias-corrected 95% confidence intervals around estimates of mediation effects
based on 5,000 bootstrapped samples. If the confidence interval excludes zero,
bootstrapping provides evidence of a mediation effect. The total effect can be described
in two parts: a direct and an indirect effect. The direct effect is the effect of the
independent variable on the dependent variable, absent the mediator. The indirect
pathway is the effect of the independent variable on the dependent variable through the
mediator. The significance of the indirect effect determines whether mediation has
occurred (Hayes, 2022). In this case, the indirect effect was not significant, as indicated
by the 95% confidence interval of the effect (C.I. .024, .009). Since the interval
contains zero, the indirect effect is not significant. Table 5 summarizes this information.
No mediation effect was found; therefore, Hypothesis 2 was not supported.
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Table 5: Regression Analysis for Mediation of Employee Positive Affect between
Virtuality and Belongingness
95% C.I.
Type
Indirect
Component
Direct
Total

Path
ab
a
b
c'

B
-0.008
-0.015
0.542
-0.017
-0.026

SE
0.008
0.016
0.110
0.016
0.018

t
0.945
4.89***
-1.06
1.40

Lower
-0.024
-0.046
0.323
-0.050
-0.061

Upper
0.009
0.016
0.761
0.015
0.011

Note. N = 185. Values are unstandardized regression coefficients.
SE = Standard Error
*p =< .05, **p =< .01, ***p =< .001.
Number of bootstrap samples for percentile bootstrap confidence intervals: 5,000
4.2.2.3 Hypothesis 3. Hypothesis 3 concerned the moderating role of collaborative
technology use for the relationship between employee degree of virtuality and employee
positive affect. Hypothesis 3 was examined using a moderated multiple regression
procedure (Aiken et al., 1991). Results in the upper panel of Table 4 indicate that the
addition of the interaction term of the degree of virtuality and collaborative technology
use explained an additional 9% of the total variance and did not predict employee
positive affect (Step 3: B = 0.005, t = 0.003, p = .180). Therefore, Hypothesis 3 was not
supported.
4.2.2.4 Hypothesis 4. Hypothesis 4 posited that collaborative technology use
moderates the mediated relationship of degree of virtuality and employee sense of
belonging via positive affect, such that the mediated relationship is weaker among
employees with high collaborative technology use than among employees with low
collaborative technology use. As reported for Hypothesis 3, the interaction term of
virtuality and collaborative technology use was not a significant predictor of the
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mediator, positive affect, suggesting that the first path of the mediated relationship was
not moderated by collaborative technology use (Edwards & Lambert, 2007).
Nevertheless, I went on and checked if the direct path from virtuality to sense of
belonging is moderated by collaborative technology use. As shown in the lower panel of
Table 4, the interaction between the degree of virtuality and collaborative technology use
was significant (Step 4: B = 0.009, SE = 0.003, p = .010). The interaction effect was
plotted (Figure 5), and simple slopes were calculated at high (1 standard deviation above
the mean) and low (1 standard deviation below the mean) levels of collaborative
technology use (Dawson, 2014). The relationship between degree of virtuality and sense
of belonging was insignificant when collaborative technology use was low (B = -0.064, t
= -1.467, p = .144) and high (B = 0.0015, t = 0.243, p = .809). In sum, although the direct
path from virtuality to sense of belonging was moderated by collaborative technology use
in the proposed moderated mediation model, the mediated relationship between virtuality
and sense of belonging via positive effect was not moderated by collaborative technology
use.
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51
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Figure 5: Relationship of Degree of Virtuality to Employee Sense of Belonging at
Various Levels of Collaborative Technology Use Moderating Employee Positive Affect
To test Hypothesis 4 formally, a moderation mediation analysis was conducted with
Hayes’ (2022) PROCESS macro (version 4.0, model 10). As shown in Table 6, the
bootstrapped procedure indicated that the conditional indirect effect was negative and
significant at a low level of collaborative technology use (b = -0.021 SE = 0.011, 95%
confidence intervals = [-.042, -.001]) and insignificant at a high level of collaborative
technology use (b = -0.003, SE = -0.125, 95% confidence intervals = [-.024, .025]. The
index of moderated mediation was .002 with a 95% confidence interval that did include
zero (-.001, .006). Thus, there was no significant moderated mediated relationship
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between virtuality and sense of belonging, and I concluded that Hypothesis 4 was not
supported.
Table 6: Results of Bootstrap for Conditional Indirect Effect via Employee Positive
Affect (CTU)
Employee Positive Affect
SE
Lower
Upper
Indirect Effect
(boot)
CI
CI
CTU -1 SD
-0.021
0.011
-.042
-.001
Moderator
CTU +1 SD
-0.003
-0.125
-.024
.025
N = 185. CTU = Collaborative Technology Use
Number of bootstrapped samples for 95% confidence intervals: 5,000
4.2.2.5 Hypothesis 5. Hypothesis 5 concerned the moderating role of mandatory
virtual arrangements for the relationship between the degree of virtuality and employee
positive affect. Hypothesis 5 was examined using a moderated multiple regression
procedure (Aiken et al., 1991). Results in the upper panel of Table 4 indicate that the
addition of the interaction term only explained an additional 2% of the total variance and
did not predict employee positive affect (Step 4: B = 0.027, t = 0.040, p = .492).
Therefore, Hypothesis 5 was not supported.
4.2.2.6 Hypothesis 6. Hypothesis 6 posited that mandatory virtual arrangements
moderate the mediated relationship of virtuality and belongingness via positive affect,
such that the mediated relationship is weaker in employees with high collaborative
technology use than in employees with low collaborative technology use. Testing of
Hypothesis 5 showed that the first path of the mediated relationship was not moderated
by a mandatory virtual arrangement. Further, the lower panel of Table 4 indicated that the
interaction term was not a significant moderator of sense of belonging either (Step 5: B =
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0.002, t = 0.053, p = .958). These results generally suggest that the mediated relationship
between virtuality and a sense of belonging via positive affect is not moderated by a
mandatory virtuality arrangement. Still, I went on and formally tested the proposed
moderated mediation relationship with Andrew Hayes’ (2022) PROCESS macro (version
4.0, model 10) to formally test this hypothesis. As shown in Table 7, the bootstrapped
procedure indicated that the conditional indirect effect was not significant when virtual
arrangements were not mandatory (b = -0.012, SE = 0.008, 95% confidence intervals =
[-.027, .006]) and when virtual arrangements were mandatory (b = -0.00006, SE = 0.016,
95% confidence intervals = [-.033, .033]). The index of moderated mediation was 0.012
with a 95% confidence interval that did include zero (-.026, .048). Therefore, Hypothesis
6 was not supported.
Table 7: Results of Bootstrap for Conditional Indirect Effect via Employee Positive
Affect (Virtual Work Arrangements)
Employee Positive Affect
SE
Indirect Effect
(boot)
Lower CI Upper CI
Virtual Work
(Not Mandatory)
Moderator
Virtual Work
(Mandatory)

-0.01220

0.008

-.027

.006

-0.00006

0.016

-.033

.033

N = 185. Number of bootstrapped samples for 95% confidence intervals: 5,000
4.2.2.7 Supplementary Analysis. When testing Hypothesis 4, a positive significant
moderating effect of collaborative technology use for the relationship between the degree
of virtuality and employee sense of belonging was found, as shown in the lower panel of
Table 4 (Step 4: b = 0.009, SE = 0.003, p = .010). Given this significant moderation
effect of collaborative technology use on the direct path from the degree of virtuality to
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the employee sense of belonging path in the proposed moderated mediation model,
further analysis was conducted to examine if collaborative technology use moderates the
main effect of the degree of virtuality on employee sense of belonging. As shown in
Table 8, a positive significant effect of collaborative technology use was found (B =
0.011, SE = 0.004, p = .003). The interaction effect was plotted (Figure 6), and simple
slopes were calculated at high and low levels of collaborative technology use (Dawson,
2014). The relationship between the degree of virtuality and sense of belonging was
negative and significant at low levels of collaborative technology use (B = -0.92, t = 5.45, p = .000) and had an insignificant relationship at high levels of collaborative
technology use (B = 0.004, t = 0.184, p = .853). Overall, although the moderated effect
was not mediated by positive affect as hypothesized, the analysis indicates that
collaborative technology use was a significant moderator for the relationship between the
degree of virtuality and employee sense of belonging, such that the relationship was
negative at low levels of collaborative technology use and neutral at high levels of
technology use.
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Table 8: Regression Analysis Predicting Degree of Virtuality on Employee Sense of Belonging
Step 1
B
51.935
-0.026

Step 2
B
51.938
-0.047
0.075

Step 3
B
51..448
-0.038
0.816
0.011
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Variables
SE
t
SE
t
SE
t
(Constant)
0.679 76.534
0.639
81.269
0.647
79.540
Degree of Virtuality
0.018
-1.460
0.017
-2.775*
0.017
-2.254*
CTU
0.152
4.931***
0.150 5.427***
Virtuality x CTU
0.004
2.986**
2
R
0.012
0.128
0.169
∆F
2.131
24.317***
8.916*
Note. N = 185. Values are unstandardized regression coefficients. SE = Standard Error, CTU = Collaborative Technology
Use
*p =< .05, **p =< .01, ***p =< .001
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91
Belonging

81
71
61
Low CTU

51
41

High
CTU

31
21
11
1
Low Degree of Virtuality High Degree of Virtuality

Figure 6: Relationship of Degree of Virtuality to Employee Sense of Belonging at
Various Levels of Collaborative Technology Use
Hypothesis testing with a complete set of items for the collaborative technology use
construct did not provide any significant results to support hypotheses 3 and 4. The lack
of significant findings could be attributed to the measurement error indicated by low
convergent validity. Therefore, hypothesis testing was repeated after deleting
collaborative technology use items 1, 2, and 4, as these three items had low standardized
factor loadings. As shown in Table 9, using a revised collaborative technology use scale
did not change the results. Finally, alternative moderated mediation models such as
Hayes’ PROCESS models 7, 8, and 9 also were run to check if the choice of a moderated
mediation model affected the hypothesis testing; however, the findings for the hypothesis
testing remained the same regardless of which PROCESS model was used.
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Table 9: Regression Analysis Predicting Degree of Virtuality on Employee Positive Affect and Belonging (CTU Revised)
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4.3 Summary
This study aimed to explicate the relationship between the degree of virtuality and
employee sense of belongingness by proposing that the focal relationship is mediated by
positive affect and that the mediated relationship is moderated by collaborative
technology use and mandatory virtual work arrangements. Results of the regression
analysis did not support any of the hypothesized relationships between the degree of
virtuality and employee belongingness. However, the findings from the supplementary
analysis did indicate that collaborative technology use was a significant moderator for the
relationship between the degree of virtuality and employee sense of belonging, such that
the relationship was negative at low levels of collaborative technology use while it was
neutral at high levels of technology use. This finding is generally consistent with the core
argument of this study that collaborative technology use will buffer the adverse effect of
virtuality on employees' sense of belonging. However, this buffering effect was not
transmitted via positive affect as hypothesized; rather, collaborative technology use
buffered the adverse effect of virtuality on employees' sense of belonging directly.
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Chapter Five: Discussion, Conclusions, and Recommendations
Belonging is a fundamental human motivation and can influence a broad range of
human activities and behavior. Lack of belonging may cause maladjustment or stress,
behavioral or psychological pathology, or health problems (Baumeister & Leary, 1995).
Thus, employee belongingness has other organizational implications, including employee
compliance, greater motivation, less conflict, greater job satisfaction, less attrition, better
cohesion, and improved well-being (Baldwin & Keefer, 2020; Kramer, 1991). Employee
belonging faces challenges and opportunities due to recent changes in the workforce that
have increased the number of virtual employees, including globalization, improvements
in information and communications technologies (ICT) (Allen et al., 2015; Maynard et
al., 2017), and the COVID-19 pandemic.
This study contributes to the academic literature by integrating disparate findings and
theoretical gaps to build a conceptual framework for employee belonging in virtual
settings. Using the theoretical lens of belongingness theory (Baumeister & Leary, 1995),
this research asks the question: How do collaborative technologies impact virtual
employee belonging? More specifically, this study aimed to explicate the relationship
between the degree of virtuality and employees’ sense of belongingness by proposing that
the focal relationship is mediated by positive affect and that the mediated relationship is
moderated by collaborative technology use and mandatory virtual work arrangements.
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Questionnaire survey data from 185 employees working full-time in the United States
was used to test the hypotheses. Since modern work extends beyond classic formal
organizational hierarchies, this study electronically surveyed individual virtual employees
with varying degrees of in-person, hybrid, and virtual employment arrangements about
their experiences and perceptions of their work environment. The statistical analysis was
performed via multiple linear regression.
5.1 Discussion and Implications for Research
The social-psychological impact of employees working in virtual settings, including
belonging, has been mixed in academic literature (Gajendran & Harrison, 2007).
Belonging is a critical prerequisite of well-being (Baldwin & Keefer, 2020); however,
despite its importance, neither belonging nor its theoretical framework has been heavily
researched as a subset of the virtual employee well-being literature. Thus, this study
sought to understand how virtuality and the use of collaborative technologies impact
employee belonging.
Unfortunately, the results of this study do not provide additional clarity to the
literature regarding the previously mixed results concerning belongingness theory. While
the results imply the importance of collaborative technology use to virtual employee
belonging, the necessity of employee’s positive affect was not established as is stated in
the theory. Because the data analysis did not support the hypothesized relationships, the
following paragraphs speculate on the reasons for this non-support and provide
recommendations to improve future research.
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With respect to hypotheses 1 and 2, the predicted relationship with respect to
virtuality and positive affect was insignificant (first path). However, there is a significant
and moderately high positive correlation between positive affect and a sense of
belongingness (second path). These results indicate that positive affect is not the best
mediator to capture the mechanism of belongingness theory for virtual employees. For
future research, another variable, such as employee affective trust, may be more
responsive to capturing the requirement of the belongingness theory that interactions
must display persistent caring (Baumeister & Leary, 1995). Employee affective trust is
emotionally based and characterized by the perceived strength of the relationship and the
perception of security felt in the relationship (McAllister, 1995), which may be
particularly necessary since many virtual workers do not have daily visibility with their
coworkers.
Hypotheses 3 and 4 concerned the moderation role of collaborative technology use
for the relationship between virtuality and positive affect, and the indirect relationship
between virtuality and a sense of belonging via positive affect. The non-findings for these
two hypotheses could be attributed to the previous results that positive affect is not the
best mediator to capture the mechanism of belongingness theory for virtual employees.
However, the findings from the supplementary analysis did indicate that collaborative
technology use is a significant moderator for the relationship between the degree of
virtuality and employee sense of belonging, such that the relationship was negative at low
levels of collaborative technology use and neutral at high levels of technology use. This
finding is consistent with this study’s central argument that collaborative technology use
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will buffer the adverse effect of virtuality on employees' sense of belonging. However,
this buffering effect was not via positive affect as hypothesized, but rather, collaborative
technology use buffers the adverse effect of virtuality on employees' sense of belonging
directly.
There was also concern regarding the construct validity of the collaborative
technology use measure. Average variance extracted (AVE) values must be greater than
.5 to establish construct validity; however, the collaborative technology use construct had
an AVE value of .39. Since the low AVE value of collaborative technology use was of
concern, hypothesis testing was repeated with a reduced scale after excluding survey
items 1, 2, and 4 that had low standardized factor loadings (Hair et al., 2014). This
revised scale produced an AVE of .53. However, the results of hypothesis testing were
not different using this revised collaborative technology use scale, suggesting that the
measurement error of this variable did not affect hypothesis testing. Still, given the
validity issue of collaborative technology use in this study, future research may
investigate the validity of the extant measure or develop a better measure for it.
Finally, this study also sought to understand whether the mandatory COVID-19
virtual work arrangements affected employees’ sense of belonging because previous
research on virtual work arrangements focused almost exclusively on employees who
opted into the arrangement by choice. Data analysis did not support the hypothesized
moderating role of mandatory virtual work arrangement for the relationship virtuality and
employee sense of belonging (Hypothesis 5) or for the indirect relationship between
virtuality and employee sense of belonging via positive affect (Hypothesis 6). The
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supplementary analysis also showed that, unlike collaborative technology use, mandatory
virtual work arrangements also did not moderate the direct relationship between virtuality
and employee sense of belonging. One potential reason could be that as previously
discussed, positive affect is not the best mediator to capture the mechanism of
belongingness theory for virtual employees. Additionally, this lack of significant finding
may be attributed to the fact that employees interpreted the mandatory nature of the
arrangement more generously, given the unprecedented nature of the COVID-19
lockdowns (Kelley, & Michela, 1980). Therefore, instead of blaming their employers for
the work arrangement, they may have considered it unavoidable. Another reason for nonfinding potentially may be related to the data set. At the time of data collection, only 51
out of 185 (27.6%) were required to work virtually. This small number of mandatory
work arrangements could have reduced statistical power to detect any variation in
positive affect or sense of belonging (although, admittedly, the presence of statistical
significance does not mean that the findings are necessarily more meaningful).
5.2 Limitations and Recommendations for Future Research
The findings and non-findings from this research should be interpreted with some
potential limitations considered. Potential limitations of this research include socially
desirable survey responses, variations in data across industries and organizations, the
virtuality measure, the degree of fluctuation due to the ongoing COVID-19 pandemic,
and the cross-sectional nature of this research design.
A social desirability bias can challenge the validity of research employing an online
survey methodology because participants tend to respond in a manner viewed favorably by
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others (Paulhus, 1991) at the expense of accuracy. The social desirability bias can be
present with self-reported psychological measures. This research did not include measures
of social desirability, and future research should consider the inclusion of social desirability
measures to identify this potential variation and confirm findings.
Next, this research surveyed individuals from various industries and organizations to
reflect the lack of traditional hierarchy in modern organizations. However, this also may
have introduced considerable variability in the results. Future research should consider
studying participants in the same organization to reduce variability in results and confirm
findings. Additionally, studying participants from the same organization will create the
ability to nest individual data into teams and provide more depth to research findings about
employee belongingness within teams.
There may also be a limitation of the virtuality measure. A preferable approach might
have been to include multiple measures of virtuality instead of using just one continuous
measure for it and cross-checking the accuracy and the validity of the measure.
Additionally, much of the research that the current study relied on was conducted
before the COVID-19 era. The COVID-19 pandemic could have created a discontinuity in
the phenomenon examined in this study. A replication of the current study after the
COVID-19 crisis and massive virtual work arrangements have passed could check whether
non-findings are attributed to the research design (e.g., statistical power issues,
measurement issues) or to the changes in the focal phenomenon itself. Relatedly, there
may still be a great deal of fluctuation with virtual working arrangements due to the
ongoing COVID-19 pandemic. This fluctuation can potentially impact the responses
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related to psychological measures and whether virtual arrangements are mandatory because
the situation may still be changing. Measuring these same constructs again in the future
may be helpful to confirm that the relative nature of the relationships has remained the
same.
Finally, this is a cross-sectional study, which cannot measure any changes caused by
the transition from in-person to virtual work arrangements as would have been possible
through a longitudinally designed study.
Apart from these limitations-informed future research directions, there are several other
interesting venues to build and expand current research. Since collaborative technology use
does matter for employees' sense of belonging among virtual workers, it may be interesting
to investigate the positive and negative consequences of specific brands of technologies or
functionalities. For example, which specific collaborative technologies are most
advantageous for employee well-being and belonging? In addition, while collaborative
technology use may be helpful with employee belonging, are there limitations or other
negative consequences of high collaborative technology use (i.e., Zoom fatigue)? Also, the
challenges and opportunities of specific technologies for employee belonging also could
be juxtaposed against other desirable work outcomes, such as performance, creativity, or
knowledge transfer. Finally, the 96 responses discarded because participants indicated that
they do not work as part of a team or said their team size was zero or one could be
potentially used as a comparison sample of virtual employee belongingness in teams versus
individual contributors.
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5.3 Implications for Business Practitioners
Employee belonging faces challenges and opportunities due to changes in the
workforce that have increased the number of virtual employees, including globalization,
improvements in information and communications technologies (ICT) (Allen et al., 2015;
Maynard et al., 2017), and the COVID-19 pandemic. Belonging is believed to be a
critical prerequisite of well-being (Baldwin & Keefer, 2020), and employee sense of
belonging also has significant organizational implications, including employee
compliance, greater motivation, less conflict, greater job satisfaction, less attrition, better
cohesion, and improved well-being (Baldwin & Keefer, 2020; Kramer, 1991). There has
never been a more critical time for managers to consciously create conditions for virtual
employee belonging and well-being, with the success of the employee, the team, and
even the larger organization at stake.
Although the findings diverged from those hypothesized, the findings of the
supplemental analysis did support the core argument of this study that collaborative
technology use will buffer the adverse effect of virtuality on employees' sense of
belonging. This finding is important for managers of virtual employees seeking to
improve employee belonging and well-being. For example, the findings suggest that
managers should rely on real-time face-to-face technologies to meet and work with
employees rather than relying too heavily on technologies with a time-lapse in
communication to promote employee well-being.
Previous research has found that social interactions, including informal chats among
coworkers, are essential for mental and physical health (Mogilner et al., 2018). Face-to81

face communication is more effective in communicating emotions relative to technologymediated communications (Golden & Raghuram, 2010; Golden et al., 2008), and this
research suggests that technologies such as videoconferencing are more effective relative
to email. Therefore, a combination of hybrid-remote working arrangements, as discussed
in the literature review, along with the use of collaborative technologies, is likely a best
practice in promoting positive affect and relational considerations for dispersed
employees.
5.4 Conclusion
Globalization, improvements in information and communications technologies, and
the COVID-19 pandemic have increased the prevalence of virtual work arrangements.
This change in the workforce presents both opportunities and challenges to employees
and their organizations, transforming how organizations operate and how workers
interact with each other. This shift to more virtual work has a high likelihood of
impacting other fundamental human motivations, such as the need to belong, which has
significant implications for an employee’s well-being and the broader organization’s
health. Results show that collaborative technology use will buffer the adverse effect of
virtuality on employee sense of belonging, bringing scholarly and practitioners’ attention
to the opportunities afforded by the use of information and communications technologies
for the future workplace by increasing employee well-being and organizational health.
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Appendix B: Survey Instrument
Demographic Information
 Age
 Do you work full time? (Yes, No)
 Gender (Free Answer, I prefer not to answer)
 Educational attainment (1=Less Than High School, 2=Some High
School, 3=High School Degree, 4=Some College, 5=College Degree,
6=Post College)
 Annual income
 Total years of work experience?
 How many years have you worked for your current company?
 Were you hired into your current position after the COVID-19
lockdowns began in March 2020? (Yes, No)
 Please select the option which best describes your position (I work in a
team, I work independently within a department).
 Which of the following best describes your work industry? (Advertising
& Marketing; Agriculture; Airlines & Aerospace [including Defense];
Automotive; Business Support & Logistics; Construction, Machinery,
and Homes; Education; Entertainment & Leisure; Finance & Financial
Services; Food & Beverages; Government; Healthcare &
Pharmaceuticals; Insurance; Manufacturing; Nonprofit; Retail &
Consumer Durables; Real Estate; Telecommunications, Technology,
Internet & Electronics; Transportation & Deliveries; Utilities, Energy,
and Extraction)
 Company size (number of employees)
 How many years have you worked with your current team?
 Team size (number of employees)
Virtuality




What percentage of your working time have you spent working virtually
in the last month? (0-100%)
At what type of location do you typically work in a virtual arrangement
when away from a centralized office? (home, coworking space, another
third place such as a coffee shop, other, N/A)
Is your virtual work arrangement mandatory? (Yes, No, N/A)

Please indicate the degree to which you agree or disagree with the following
statements. The statements are about how you feel at work, in general. The
term “team” refers to peers within your immediate work unit.
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General Belongingness Scale (1=Disagree, 2=Somewhat Disagree, 3=Neither
Agree nor Disagree, 4=Somewhat Agree, 5=Agree)
 When I am with my team, I feel included.
 I have close bonds with my team.
 I feel like an outsider. (R)
 I feel as if my team members do not care about me. (R)
 I feel accepted by my team.
 Because I do not belong, I feel distant during the holiday season. (R)
 I feel isolated from the rest of the world. (R)
 I have a sense of belonging.
 When I am with my team, I feel like a stranger. (R)
 I have a place at the table with my team.
 I feel connected with my team.
 Team members do not involve me in their plans. (R)
Note: (R) indicates the items that were reverse scored.
Team Psychological Safety (1=Inaccurate, 2=Somewhat Inaccurate, 3=Neither
Accurate nor Inaccurate, 4=Somewhat Accurate, 5=Accurate)
 If you make a mistake in this team, it is often held against you. (R)
 Members of this team are able to bring up problems and tough issues.
 People in this team sometimes reject others for being different. (R)
 It is safe to take a risk in this team.
 It is difficult to ask other members of this team for help.
 No one in this team would deliberately act in a way that undermines my
efforts.
 Working with members of this team, my unique skills and talents are
valued and utilized.
Organizational Identification (1=Disagree, 2=Somewhat Disagree, 3=Neither
Agree nor Disagree, 4=Somewhat Agree, 5=Agree)
 When someone criticizes my team, it feels like a personal insult.
 I am very interested in what others think about my team.
 When I talk about this team, I usually say “we” rather than “they.”
 This team’s successes are not my successes. (R)
 When someone praises this team, it feels like a personal compliment.
 If a story in the media criticized my team, I would not feel embarrassed.
(R)
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Mental Well-Being (1= None of the Time, 2= Rarely, 3= Some of the Time, 4=
Often, 5= All of the Time)















I’m not feeling optimistic about the future. (R)
I've been feeling confident.
I've been able to make up my own mind about things.
I don’t feel loved. (R)
I've been interested in new things.
I've been feeling cheerful.
I've been feeling useful.
I've been feeling relaxed.
I've been feeling interested in other people.
I've had energy to spare.
I've been dealing with problems well.
I've been thinking clearly.
I've been feeling good about myself.
I've been feeling close to other people.

I use information and communications technologies at work. (Yes, No)
Collaborative Technology Use (1=Disagree, 2=Somewhat Disagree,
3=Neither Agree nor Disagree, 4=Somewhat Agree, 5=Agree)
 Team members use adequate tools and technologies to perform their
tasks.
 The technology used enables team members to work on different
subtasks simultaneously.
 The technology used enables team members to view each other’s work
whenever mutually desirable.
 The technology used enables team members to modify other members’
work whenever desirable.
 The technology used enables social relationships to develop among team
members.
 The technology used enables team members to share knowledge.
Because I’m paying attention, I will select 5,000 as the answer to this question.
(500, 1,000, 2,000, 5,000)
Positive and Negative Affect Schedule (PANAS Scale) (1=Very Slightly or
Not at All, 2=A Little, 3=Moderately, 4=Quite a Bit, 5=Extremely)
Indicate the extent you have felt this way over the past week.
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Interested
Distressed
Excited
Upset
Strong
Guilty
Scared
Hostile
Enthusiastic
Proud
Irritable
Alert
Ashamed
Inspired
Nervous
Determined
Attentive
Jittery
Active
Afraid

Affective Trust Scale (1=Disagree, 2=Somewhat Disagree, 3=Neither Agree
nor Disagree, 4=Somewhat Agree, 5=Agree)
 My team has a sharing relationship.
 Individuals in my team can freely share ideas, feelings, and hopes.
 I can talk freely about difficulties and know my team will listen.
 If employees share problems within our team, I know the team will
respond constructively and caringly.
 My team would say that we have all made considerable emotional
investments in our working relationship.
I am paying attention and will select 5=Agree for this question.
Intragroup Conflict Scale (1=None, 2=Almost None, 3=Moderate, 4=Some,
5=A Large Amount)
 How much friction is there among members in your team?
 How much are personality conflicts evident in your team?
 How much tension is there among members in your team?
 How much emotional conflict is there among members in your team?
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How often do people in your team disagree about opinions regarding the
work being done?
How frequently are there conflicts about ideas in your team?
How much conflict about the work you do is there in your team?
To what extent are there differences of opinion in your team?
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Appendix E: Originality Report

A check for plagiarism was completed on April 4, 2022, using Turnitin
software. The originality report resulted in a 6% similarity index. Explanations of
similarities are provided below:


2% match from a student paper—Some phrasing from the abstract and
references are like those I used in a research paper submitted to Dr. Sung
Soo Kim in November 2020 (the beginning of this dissertation research).



1% internet match from January 2022—A few out-of-sequence words were
similar to an online article written after I defended this portion of the
dissertation proposal. I had never reviewed the matched article previous;
however, both do cite several of the same references, contributing to the
slight similarity.



1% match—A few similar out-of-sequence words and similar in-text
citations are used.
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1% internet match from August 20017—A few out-out-sequence words and
two exact in-text citations were used.



1% internet match from October 2009—Picked up the phrases “traditional
face-to-face” and “et al.”



1% internet match from June 20180- some in-text citations are similar, but
this match is primarily due to the dissertation using the preexisting Positive
and Negative Affect Scale (PANAS).
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